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m m m 

W^'J^7Ty^>-3 , > 5'- U>g£ (cAMP) ©«TO^©±#^§^ 
»iST$**2:ifcJ:O.*n6O»JttrtM€g|»L,T^«.C0 cAMP ottugft 
15 ««tt#lW**J;C^^*|cj ; o«»$nT^S.t-a:fc$ cAMP itT^=- 

)w>? 7~&z£m*k2n> ***s>xx<r5— t? (pde) Da*****, 
co^iiw^j^^yy^-^s'- u>« ( c gmp) ®£H*&e>« 

20 ^U-Jts)V l/Ha.— (PhysiologicalReviews) , 75^, 725 M (1995)., x> 
F7U> Ufa.- (Endocrine Reviews) , 16#, 370 K (1995).], $>U/&M 
S. ifiRS. IMKisft. jUK ftffWi«^^C!>#«CD«UftM^T^n639S 
cAMP. cGMP ©«flE*P»UilIi^ft«fPbT^a.*bT»WftfiF 

25 < vif-r pde iv g#£fc#fc-rs ^ataisnws it> >j ;u 

7>H X^^'Ji>^Jl/ TW^-(ClinicalandEx P erimental Allergy), 
22 #, 337. H (1992).]. 
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pde iv m(D%.&mn&)\zmwLT>?dE o^omor^vif 
pde iv mmnmmmmmw^Bmm&mmcD^mMt^^^m 

(Pulmonary Pharmacology) , 7#, IH (I994):] 0 ^-tl^t PDE IV M#?#JP£ 

B.(Dmmm^^th(Dtm^x^^ 0 mm pde iv mm$immypm%^~?z> 
fc&^mm^wRxmmzm®znx\,*z>.<mx& & 



XTr^n^mm^^ir^U^y^AmmSBB 0 - 1 5 7 3 6 0^^)^ 



X^tl^mje.^^iT^>S B 2 0 7 4 9 9 [If P^— <%~J ly — 
tzipv- y>H x^x^U^>^;P ^.h^-TVy 7 (The Journal of 
Pharmacology and Experimental Therapeutics) , 287 #, 988 H (1998). , v-f— 
^ MJ — (Journal of Medicinal Chemistry) , - 

41# ( 821JC(1998)J ^^^©^±icafe^o ifi^tl:^ 
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10 



15 



-Jj^>t4 7> yt-tJk >$XHJ- iz^>a>B (Indian 
Journal of Chemistry, Section B) 3 1Bt, 5 7 8JC (1992) fete, j£ 



&ts4>?4 7> frSXMJ- -fe^> 3 > B (Indiai 

Journal of Chemistry, Section B) 3 3 B#, 5 5 21 (1994) ^ 



^fcfc3**$&#Uattr>»|R«| PDE IV SrajHM^#5iAffl^:^ 

**W©RH»4 PDE IV aiS»»9EL«f^i«#UllllA® CAMP iti££±#2 
^■S^ifcfcD, ft«^tfa^A« J:cmttM U $ 6 lc££ttM& t*© 






rv /U/n 



WO 01/70746 



4 



PCT/JPOl/02277 




^#Hb*i&g, 7^^S^:ttttijyi*WlxWT'b«fcVi7KKS&, R 5 « (1) 
(2) paftaSWUTViTfc.fc^Rft**^ (3) T->;PS, (4) 
iiS^LT^TUl«l^di (5) AO^^fl, R 6 £cktfR 7 

R 7 ttRgf £&teMjj|g§:f bT^Tfej:^ 3 & V> L 8 Il^M 

ft e> ©^^#/^©#^.b^ig{c^^T, t,a*ifc^#5?xx 
(copdx ftcuivu sbmsra, » *M&£®m im 
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C13 




5 xm^n^mmm^r^^^rcu^om, 

C2) ^ 




is r 5 « (i) *mm?, (2) «aaift*bT^Tfcj:^«fl2jc*^ < 3 ) 
7->;pak (4) waiwbTViT'bi^aasaHis&tt <5) aq^>jk^ 

r 6 ^feefciKR 7 tt-en^ti**^^ * tc immm * m v x » x t> ± u mt*m 
m*7*u R 6 tR^mm?%m^t&izwmmmvx^xb£^3te^ 
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LT^T «fc tr>&fc7K*S£ R 6 £ R 7 ttSSST SKSlK^i: 

[4] R l a*&T0 (i) ~ (iii) OV^f n^^T : 
(i) (1) Aoy>ff, (2) C 1 _ 3 T;i/^l/>^^->S. (3) -hng, 
" (4) 5/7/1, (5) AP^^SnT^Tfci^C^.T^S, (6) AD 
15 y>fc$ftWTfcJ;^C 2 _ 6 7;^^g, (7) AP^>ft$ntWt»i^ 
C 2 _ 6 7Jl/^-;PS, (8) C,_ 6 ^D7^M, (9) c 6 _ 14 ru-;i/*, 

do) Apy>^$tix^T%>«kVic 1 _ 6 T;p3^>'3i, (id Any>ft$n 

T^T'bcfcViCx.eT;!/^^*/ (12) t h*D^->S, (13) T^/S, (14) 

: e;-c 1 _ 6 7)V*)V7$.;m, (is) ty-Cj.u-yu-^Ts;^ (16) 

20 y-C,_ 6 m/P7$yS, (17) ^-C 6 . 14 7'J-^757S, (18) sfc^ 

~;k c T . ie 77M;p-*K^ c 6 _ 14 TU-;i/^S/-*;i/fc;k 

c 7 . 18 77ji/*m'>-*;^-jk jK^jg^ewicg^®^, 
25 t^mm^ssans i s^so^xPMiF^wrs 5 £fc&6 

gt#;i/fc;k ^/-c 1 _ 6 r;i^j|/-#;uA^-rjk ^-Cj.^^-M 
A^;k c 6 . H 7'j-;v-AM^jk ^^TO^fc^*^-?, itM? 
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fins i fcKVsmo^Tumtttttz 5 £fcfc*6:att*at^;r# ;k>\*^ 
;k ty-c^.jm^jt-f^ ^-c 1 _ 6 T;^;p^;k7T^;k 
10 c 6 _ 14 7U-;k^;k7rqE<;k 0,.^;^;^-;^ c 6 _ 14 7U-;k* 
;k*-;k c^^k^k^k^^k c 6 _ 14 7U-;kx;k^-;k x;k? 
4 J. x;kK c^^l/n^x;^-^, c 6 _ 14 7U-;kt^>x;i/:7^ 
- ;k c 1 - e TJkn 4->x;k* - ;kfc ±uc 6 _ 14 tu -;k*4->;uk* e> 
8fcm*:r<>;i,£, (19) *;k$;k7^A C,. 6 WJP-MW5 h\ 

7; k*;kx;p* -;k7 5 y zfic 6 _ , 4 7 u -;kx jk* - )V7 ZMttn 

§7v;U7^7S, (20) C ..e/JWh^j^-j^^ c 6 _ 14 7u-;p 
-#;ktf-;k*^>, c 1 _ 6 7;i/n^v-^;k#-;k^^^ ^-0,^7^ 
;i/-#;kw;k**$A ^-c^em^-^M^M+k c 6 _ 14 7 

te^L4m<D^aiM^%^'?z>4te^Li AmMmmm'. (22) 
(23) c 6 _ 14 7U-;m-4->S, (24) v-c^yji/a^-^^u;!^ 

(25) C 6 . 14 7'J-JWI, (26)tF7v/S, (27) ^ /g, (28)^ 
25 (29) ^WFt (30) C 1 _ 6 7JWP-^W FS> (31) ?-c,., 

7;k^^-r>k-f KS, (32) ^i/F*^J;yC (33) f&IB (1) ~ (32) ODg^ 

6 T)l*jm, C z ^ 6 7)^r~)m, C 2 _ 6 Y)^-jm. C 3 . 6 ^o7W 
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& C 3 . 6 y^D7;^-JH, C 6 . M 7U-JH$fcttC 7 . 16 77WS, 
(ii) Mf2SMSAf£#>e>gf£fa3«^S£ 1 SfllWLT^Tfcck^fft 

L 4 f^ty 5 114 MMMW^ 
5 (iii) £TF© (ia) ~ (iiia) *6Itftl5 1 *rcli21©ilI^|H^T 

(ia) yjc^^, 

(iia)HuiB»msA^e»M«n^gms^ i u^vsm^n^txmvx^xh 

J^c^y;^;^ c 2 _ 6 r;i/^r-;p», c 2 _ 6 y;k*-;vg, c 3 _ 6 >^n 
io yj^jm. c 3 . 6 ^^D7J^m c 6 _ 14 tu-;ps^7c«c 7 _ 16 t^;i, 
*;k*^ 

(iiia) MtmWk&AWifrt>mUnz>m&&%: 1 5»£L<T^i:& J;V\ 

P7m-*M^K c^y^^-^kfefk c 6 _ 14 yu-;i/-# 
15 ;kfc;k c 7 . 16 77JWhi)M-jk c 6 _ 14 7U-;i/^->-*;i/fc 

;k c 7 . 16 77iwm^-*M^jk ^m^R^fc^mM^ mnm^ 
*)i>n^)v, c 6 _ 14 yu-;i/-#;ww;k ^J^™^^^^ fit* 

;U-^^;i/^-;k C ^eTJlnlrzs-ttljJltf-JW C 6 . 14 7'J-;Hf 

^;^-jk C 7 . 16 77W-^Mrjk c 6 _ 14 yu-;k**>-- 
3^t;fr;k#-;k c 7 _ 16 T^;k^;k^+v-^«;k^-;k Mil^^tg 

-;i/-^#;pmK;k RsRK^a^tasig^ »K^*«fctra*jic ; ?# 
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^ c 6 - 14 7'J-^;i/77^;k ClJ^h^, c 6 _ 14 7u- 
;k*;p*-;k C,.,7;i4^7>f n;k c 6 _ 14 7U-;k*;i/>v -;k x 

R 2 ^J:rjCR3^n^n«T© (i) ~ (iii) ©Wfntf^jfc-r : 
(i) zKs&IBs 

(i i) WffigS^Aifcft51i«*i5g&g£ 1 ft^V 5 {^WtVf DWTfc 

,<fc^Ci_ 6 r;w^ c,.^^;^ c 2 _ 6 t;^-«, c 8 _.*>*d 

;i^=uk #;m^>, #;i/A*^;k Cj-^m-*^, c 3 _ 6 ^n 
7W-*M-;k c 1 . 6 7;i/3+y-M^;k C 6 _ 14 7'J-;P-^;p 
fc;k c 7 . 16 77»-jjMz;k c 6 _ 14 tu-;^^>-*;^-;k 
C 7 . 16 77Wt+y-*Mr;k KITOlMf, OMR?** 

gt#;p#-jk ; E/-c 1 .,7m-AM^^ ?-C!.,7K;p-m 
VHH^k C 6 _ 14 7U-^-#;i,/t*-f;k ttM(? 

;k£~;k c 7 . u 77W-f^jtok c 6 _ 14 7U-;i/^->-^ 
#;M?-;k c T _ X6 T7;if*;^+^-^*;Pfc;k mMW^mz^mw, 

^ ^nn^ctOT^-?^ ss&ns 1 1 3 ®©^xP^^^-r-5 
5Sfc«6S^s^«;^-;k tt%)vn^)w ^j-c x ^7^)v 
-^-tii)vn^)v, v-c x _ 6 T)v*)V-tt%)vn^ )w c 6 . 14 7'j-^ 
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c 6 _ 14 yu-;px;P7TnE-r;k c^x^^x;^-^, c 6 _ 14 tu-;px 
;p*-;k c x _ 6 7)V*)VX)V?4-)\,. c 6 _ 14 TU-;k*;i^ -;k tjp:7 

:^>k e r - 6 »3^ 

r 4 ^ (i) Tkmm?. (ii) isy/m. 

is i^CLj^S, c 2 _ 6 T;i/^;i/S, c 2 _ 6 7;i^-;i/g, c 3 _ 6 y//n 

20 r;wp-#;w?-;k c^r^ri^-^M^-ik c 6 . 14 7U-^-M 
#~;k c 7 _ 16 7^;i^;i--#;kfc;k c 6 _ 14 ru-;i/^->-^;^-;k 

gi#;i/fc;k ^/-c 1 _ 6 r;i^i/-#;i/A^<;k v-c^gT;^;!/-^^ 
25 ■ A^;k c 6 _ 14 TU-;p-*;i//\^;k ^*^^tcS*l!^ fl^HC^ 

3^#;i^-jk c 1 _ 6 TJi/3^i/-^«;^-;k c 6 _ 14 7'J-^-?t* 
^fc;k c 7 _ 16 T^;wi/-^^;kfcjk c 6 _ 14 7U-Jkt+y-?t 
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;k ty-c^jwx^T^jK > ? -c 1 _ 6 t;^;pt;;^t ; e:-i';k 

C 6 _ 14 7U-;i/X;V77^Jk C^TJWk^kfr-Jk C 6 _ 14 7'J-JI/X 

10 -ta x;kfc, c 1 . 6 7;i/a^i/x;i/7^-jk c 6 _ u 7'j-m^7^ 

(v) 5£-OR 4 ' 

C^.T^iVm. C 2 _ 6 7)^r~jm. C 2 _,7)V^-)Vm, C 3 . 6 ^07^ 

c 3 _ 6 $/^pt;|/^-;ps> c 6 _ 14 TU-;i/a^fc«c 7 _ 16 T^;wp 

20 ;k #;M^>\ #;k7t^-f ;k c^jw-am^k c 3 . 6 y^D7^ 
«-#;kfc;k C^TJkn^-^kfcjk C 6 _ 14 7'J-jWM^- 

;k c 7 _ 16 T^;i/+;i^-^;i,fc;k c 6 _ H 7'j-M^^-AM-;k c 7 
- 16 7^j^;u^^-^;i/^-;k i*lfJim^cgfgie\ 

25 #;Pfc;k ^y-C^^k^-^k^^k ^-C^TJWP-^/t 
^;k c 6 _ 14 7'J-;i/-MA^jk SfcHHHF* 

1 &n L 3 bUCT^^rT-S 5 £fcf* : 6 

USt^Wt^Jk C^JW-^Jl/^-Jk C 3 . 6 y7D7JW-f 
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R 5 «T© (i) ~ (v) .©Wn^^T: 
15 (i) TKUtinp, 

(ii) HffieamsA^e.M^ti^fiMS^ 1 ^vsm'tn^nmLT^xh 
k^c^rjwm. c 2 .,7)w-m. c 2 _ 6 r)i*~)m. c 3 _ 6 v^n 

20 (iii) lufag^SA^^^n^gmS^l^^LSfi^-bT^T^J;^ * 

#-jk c 7 _ 16 t^;^;1/-^;i,#-;k c 6 _ 14 7U~;kt*v-#jpfc;k 

25 ^mM^e»s«n^ 1 fc^v smv^um^z^Tz 5 *fe«6^^ 

gt#;i^-;k ^/-c 1 _ 6 r;i^;i/-#;i^E'f;k ^-C^TJMvk-;^ 

/t^;k c 6 _ 14 7'j-^-*M^;k .^MTO^c^ii:^ mnm? 
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am* i &n l 3 ®o.^xDjs^$^-r s 5 e mmmm?** )vn=e^ 

;^n;k c 1 _ 6 7j^ju^y^ -;k c 6 . I4 7ij-^7^;k ^7 

15 (iv) anemiAs^e8tfn«iii« i an u sftfiriTUTfei^sis 

(v) AD^r>if; 

20 1^15 ra^n^nw LWTfe,knc 1 .,w c 2 _ 6 

-ernJUt, c 6 _ 14 TU-;ps*fcttc 7 _ 16 77;^;i/S$^u 
..„75ii4iK 75 a ty-c.^j^y^y, ; &y-c 6 _ 14 7"j-;i/ 

25 73-A 5>-C x _ 6 7**;kT*A ^-C 6 _ 14 7U-;U7^/feJ:r;4^b 

i o m^mmmmmm^ zmunzmmm* i & 1 3 «n^*iw b wt*> 

R 8 £<MR 9 ^*v?ft (i) ***KP*fctt (ii) ffl«tt£Aff*&»£ 
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xtfi (i) (ii) mmm?* (no mit^nx^x^^mnm^ 
(iv> Mmw®mAmfr*>m!iZnz>wmmz 1 r^v sm^n^nrnvx^xh 

&*C 1 _ 9 7n*ML C t -,7)Wr=Mt* c 2 _ 6 t;m-=ji^ C 3 _ 6 ^p 
s;k *;M5*~>, #;k>w;k c^.y;^^-*;^-^ c 3 _ 6 ^D7 

~;k C 7 _ 16 77Jl/^-*toK C 6 . 14 7U-JWv'-*M-Jk 

wrnxfrrt^-ow c^jj^jiz-^M-jk c 3 . 6 ^D7;w- 

;kfc;k c 7 . 16 77Mjh^Mzjk c 6 _ 14 7y-;kt4->-g^- 

;k ; E/-C 1 . 6 7MM;i/77t'f;k y-C 1 . 6 7WX^7 7 : &<JK 

c 6 _ 14 TU-;^;P7T^-r;k c^^i^t^k^-jk c 6 _ 14 7U-;kx 
;k*-;k c 1 . 6 7;wvx^7^^K c 6 _ 14 TU-;i/x;v7w^;k tjk? 
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15 

c x _ 6 7;i/n * ~>7JMs - <fc^c 6 . 14 7'J -jPt^yx;^- £ 

cs] r 1 ^ (i) mmm*iiLT^T%£\,mmmmt*mm, (2) 

10 **bWcfe«fctr*B|8Mk (3) «l»**bT^TfcJ:VJJ!BI61lffll««ft 
(4) i£-L-R la C^4>> Ltt*3^>, 

15 C6) R'TO (i) ~ (iv) ©frvmjft€j*??6 C53 TO«<Z>ffr&i» : 

(i) mmmmmAm&6mttnz&mm*if£\,*L5mmi>T^T%£\,*c 6 _ 

(ii) ME«ft»A^&S«nS«ij|||* 1 &^l5fi|bWfeJ;l^$ 

20 L4m$t!5fc^Li 4m.mmmm, 

(i i i) irlBJUfe&Aa&fo Mfc£n&g^g£: fltbt^T «k C 3 

(iv) 5£ -L-R 13 [5$*, l# (a) ^l/X (b) fc^atf-j^fcfcj; 
(c) OT© (ia) ~ (iiia) T?flljft$tlT^Tt)«k^*lg : ? : 

25 (ia) yfc^IC^ 

Mic^TJWjm, c 2 _ 6 7)\,*-)m. c 2 - 6 7fr*-)im. c 3 _ 6 ^n 
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(iiia) mmm&mAmfr*>mt£n%mm&%i%:\,*L5®ftLT^T i b£i,\ 
tfui^k ti)vn^)v, c x _ 6 7;i/^-#;M^;k c 3 _ <r >/ 7 

;k#~;k C 7 _ 16 7^^-#;i/fc;k C 6 . 14 7'J-JWy-*Mz 

*;w\^-f ;k c 6 _ 14 TU-;i/-^;wt^jk i*S^m^ffiiiB\ ^It 

j;rj^^-?^e>s«ti^ i smo^u^z^m-rz 5 

^^;p#-;k c 7 _ 16 T^;k^;k^-^i/-^*;k^-;k &zmm?umzm 

15 «5*7t}±6M^m^^;k#-;k ?^t#;w\^;k ^ey-c^r^ 
^;p-^^;i/A^;k ^-c 1 _ 6 T;^;i/-^ij;i / n^-i';k c 6 _ 14 y»j 

-)v-T-ttuv;%^)w i%mm?ut\.\z^mm^ mm^^zsmmm^ 

ZMtftlZ 1 fcUL 3fl©ATDlf$tttS 5 ^fe«6M^^^;k^t 

20 ;k Ce.^TU^kX^r^Jk C,_ e 7;^;^;p*-;p, c 6 _ 14 7U- 
;kx;k*-;k c^^i^i/x;!^ -;k c 6 _ 14 7Ur-;i/x;k^^ -;k x 
Jk^y, xji>*, c^gT^n^x^^^k c 6 _ 14 7U-;k^:>x;i/ 
^ w -;k c ! _ 6 7;kti * ^x;k* itfc 6 _ 14 7U ~;k^*;>x;k*~;i, 

25 R ia ^t (i) fcmm?, 

(ii) MfB«^SA»e>il«n§BmS^l^^L5ia^rbTUT i b { fc^(l)C 

6 _ 1 4 7 u -;wi*fcWE®«*«c^£WjciE*jK^ wmmttizmmmffr e> 

M&nz> 1 itfctt 2 io^rnif f § l b 4 I^tf 5 1 1 4m3j^M 
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*^c 1 _,m^i, c 2 _,7)v>r-)im, c 2 _ 6 7)v*-)vm, c 3 v>*d 

5 (iv) UT(D (ia) — <i i ia) Tg^£ftT^Tfei;^7$ : 
10 Cilia) MIB»mSA^e>^n§BMS^l^V^5WLT^T^J:K 

*;k$;k #;k#*>^ #;k^;k c^^l^-^M^k c,_,.$/* 
d7;i^;V-#;i^-;k c.^r^n^v— #;ktf-;k c 6 _ 14 7U-;i/-# 
;Ufc;k c 7 . 16 77^-*M-jK c 6 _ 14 7U-;k**$/-#;i^- 

»St#;kfc;k */-c 1 _ a r;p*;p-#;krFE<;k > ? -c 1 _ 6 7;^;i/- 
#;k>w;k c 6 _ 14 7U-^-^;w\^<;k ant 

6M^^;i//w;k c 1 _ 6 7;p+;i/-^«;^-;k c 3 . 6 yi/pm 
20 ;i/-^*;k#n;k c 1 _ 6 7;kti^^-^^;i,fc;k c 6 _ 14 7U-ji,-5P 
3-#;k#-;k C 7 . 16 77W-f^MzjK c 6 . 14 7U-Wy- 
^*;pfc;k c 7 _ 16 7^;i/^;i/^v-^*;i/^n;k 

•T§5^fc«6M^^^;k#-;k ttxjwi^ ;k ^/-c^t^ 
25 *^-^#;k>w;k ^-C^^W-^^/t^JK C 6 _ 14 7U 
~^-5P*#;k>W;k ^^TO^fc^^, ttftg?«£att*JK?* 

c 6 _ 14 7U-;kx;i/7T^<;k c,.,mH;^, c 6 _ 14 7u- 
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5 [7] R 1 ^ 



fia-cs-o- -co-o- -s-co- - (CH 2 ) k -CO- -N 
R lc -CO- (CH 2 ) m - % -NR lc -S0 2 - (CH 2 ) -SO.-NR 1 
c " <CH 2 ) B -, -o-CS-NR lc - (CH 2 ) B -, -NR lc -CO-NR 
lc - (CH 2 ) m -, -NR^-CO- (CH 2 ) m -NR lc -[^ R 1c &tR 

C8] R 1 b #t (i) MI3g^»A^C>S^n§g^S^l^^L5ilS^n^ti 
20 C 3 _ 6 y^D7J^m C 3 . 6 y^D7^-J« 1 C 6 _ 14 T'J-;i/S*fc« 

^c 6 _ 14 7u-;^ STttt (ii) mmmmmAm&*>M&nz>mmm*ii3:^ 
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E^OT0 (i) ~ (viii) ©t*f *U&*Sa*1" : 

(i) (ii) (iio tt*A(^ ( iv ) mm^nx^T%^> 

nature 

WlsW^ c 2 _ 6 ^>^;^v € 2 . 6 7;Hr-;^ e*_j>*w 

(vi) tuSBBmSA^eji^tl^g^S^l^^LSM^LTViTfecfc^, * 

7W-*j^-;k C^eX^P^-^M^k C 6 . 14 7>J-;k-M 
fc;k C 7 _ 16 7^;p^-#;k£-jk C 6 . 14 7'J-M^y-*j^-;k 

15 5i#;k^-;k -c 1 . 6 7)V^)V-t})vn^ ;k ^-c^x;^^-*^ 
££«III§C^Sjlkm£ lft^L3M©^pJiC^£^jrt3 5 ££«6M 

tfn* i fcv> l 3 «©^d«^ **rr* 5 e Miistgi^^ 

c 6 - 14 7U-;i/7;;^7 ; E-r;k Cl.tmkh^, c 6 _ 14 xu-;k* 
;i,*-;k c^y^Uyuk^-jk c 6 _ 14 TU-;i/x;i,7^-;k 
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(viii) ^-CS-O- -CO-O- -S-CO- - (CH 2 ) k -CO-, 
-NR lc -CO- (CH 2 ) m -, -NR 1C -S0 2 - (CH 2 ) -S0 2 - 
NR lc - (CH 2 ) m -, -0-CS-NR lc - (CH 2 ) m -[ -NR lc -CO 
10 -NR 1C - (CH 2 ) m -^ctt-NR lc -CO- (CH 2 ) m ~NR lc - C5£*, 
R lc ^ (ia) fcmm^ (iia) HulB«mSA^eil^n-5KM*^ 1 

(i i ia) tuf2BmSA^ 6 Sfcm£«^S£ 1 & b 5 fi^r L TUT t> 

*;i^;k #;w***x #;un^;k c^eX^^-^M^k c 3 _ 6 ^ 
c^.j^W-^M-Jk c 6 _ 14 7U-;k^~>-#;i/fc 

20 #;p/\^;k c 6 _ 14 y>j-;i/-^;w^-r;k ^^TO^t^mil^ 

;1/-^^;p^-;k c^y^^v-^^ktok c 6 _ 14 tu-;p-^ 
«;ufc;k c 7 _ 16 T^;^;p-^«;^-;k c 6 _ 14 y u-;kf=^>- 

mm?. m.MM^&kzmmw^frzmunz 1 i, 3 ioAfngf^ 

-r^5^7c«6M^*m^*;wfc;k ^«;ww;k ty-d.jjP 
JW^-OV, v-c^Tfr^v-j-ttiivn^ ;k C 6 _ 14 7U 
-;u-5P:t7j;kt^;k ^m^^^^^JM^, iit^T*5J;«*^^ 



WO 01/70746 



21 



PCT/JPOl/02277 



SSfcrns l fctr> L 3 flo^njg^ £^rr £ 5 6 M*!^^* ;|/A 
;k*;p*-;k c^y^*;^;^ -;k c 6 _ 14 7U-^7^Jk x 

T&SH [7] 
[9] R lb #* 

(i) , c 1 .,7^M EdocL.yji/^Stt, /\a7*>lf, y7y, t 

C 1 _ 6 7^^i/-^j^Jk y-CL.TWTSA AD 
^>ft$tlT^Tfej;^C 3 _ 6 7W-*M-;i,-7$A 

;kT5A K*®^^^^*^, W»K^*J:tm*e : ?^6atftiai 
&V> L 3 fi©^ DEB^^rr § 5 6 MUfff 5g- c x _ 6 t;^ 
;i/A^;k m«?*£tfftXJK?*£Sttn« 
1 L 3 flC^rnfifStftS 5 Sfcfci 6 M1S*m-7$ A yUP7 r 

-^M-;i/-c 6 _ I4 7'J-jk *^a*^;1/-c 6 _ 14 tu-;k hHo* 
^^WbT^T'bJ;^G 1 _ 6 T;WI/-*;|/A^;i/-C 6 _ 14 TU-;k & 

3 iOATDg^S^ttS 4&^L10 Jt&Silt- £ ;|/A*^-r JP- C 6 _ x 4 

(2) c,. 6 ^D7;^;i/i, 



10 



15 



20 
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(4) IBW^ltt*^^^!^^ 
*;W5=^- C 2 _ 6 7)V*)W C , _ 6 mjh*M€<;h c , . 6 7 )\,*)V, 

w»s»tfn* i zmis 3 flOA^Dff^t^rr* l i o 
sgfcms i&^L2flowynrwi$nTUTt>«j;^] £ : 

«fct«*»fr 5««n«A5rDK« l L 4iS^tr 5 i 4 JtftSlSI 

• EMDm&Z, (W^U>, (iii) o, (iv)S, (v) SO, (vi)S0 2 , 
(vii)-NH-, (viii)-N iC^TJ^M (ix)-N ( Cl _ 6 7;^- 
(x)-N (C 1 . - 7;P3*^-*^# = ^) ( Xi) - N (Ci 
-s7)V*r)l-7.)\,*-)\,) (xii)-CO-O-, (xiii)-S-CO-, 
CxIy)5S- (CH 2 ) k -CO- COT, kttO*fcttl -wans*. 
25 (xv)-NR'-CO- (CH 2 ) mI - COT, R'tt*»»*fcttC 1 . i T^ 

(xvi)-NR*-S0 2 - (CH 2 ) m2 - COT, R-l«*IC«&ttc 1 _.7 
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(xvi0-SO 2 -NR h - (CH 2 ) m3 - R h tt**K«fcJ4C 1 -. 
(xviii)-O-CS-NR'- (CH 2 ) m4 - R'ttzKSR^SfcttC! 
feta^ M R' — G-Q- MR"- (GH.^ m5 .- G^.^ RH^TKm^^fe^e, 

(xx)-NR L -CO-CH 2 - (CH 2 ) m6 -NR m - R L tt**jtf?$ 
CIO) R 1 ^ 



15 £ns*T&£|g C 2 D ^f2®©ft£tK 
Cl 1) R 1 ^ 





E 
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Cl 2] R^t 

10 (i) «T® (1) ~ (23) ^SMn§ t ^1^^3itLT^Tfe 
«^^C 6 _ 14 7U-J^: 

(1) AD^>If, 

(2) - has, 

(3) c^.rji^jm 

(4) C 3 _ 6 y/7D7MM, 



15 



25 
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(6) a Dy>iftfcttc ! _ 6 7;i/n c 6 _ ! 4 7 u i/r v>t t> 
10 cfc^c^^^n^^s, 

(8) *;PA ; e-i';i/^WLTViTt)<fc^c 1 _ 6 7;i/4 i ;u5 i ^-S, 
do) c 6 _ 14 7U-;^^-s, 

15 (11) th'o + yS, 

(12) mnm s ?&&zmm&?frp>mttnz> i 

■ [e:0lt*st£«, ^a ^;i/^+->-c 1 _ 6 7;i/^;p, c 1 _ 6 7;wi^- 
^;i/^-;i/^->-c 1 _ 6 7;^.;K c 1 _ 6 7;p^;k c 1 _ 6 7;i/n^->-^7 
20 . ;i/*-;u-c 1 _ 6 7;WK c 1 _ 6 7;i/n^^-^;pfc;K *;^^-f;p- 

c 1 _ 6 7;w^j:^c 1 _ 6 7;^;w-*;i/A ; E^r;p-c 1 _ 6 7;i/^;^e>s 

(H)^-CO-Ha 1 (Ha 1 H;\D^>g?$^t) 
25 • (15)C x _ 6 7Jl/^-ij;^n;i/S, 

(16) c 1 _ 6 7;^;i/-^;P3fcn;i/S > 

(17) c 1 _ 6 7;i-n^s/-^;^-;^ 

(ls);*.^^^;^ 



* <WO 0170746A1_I_> 
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H 5 ft* V 8 C ,_ 6 T)],*)V&&UC t _ 6 7 )\,*)V-*)V*-)\,T 

09)s:-NR a R b Tii^$n§* 

- - )V- C 1 _ . (v)y-C, 6 7**^7 

^r^^-c^y^w (vO^^A^^-c^eT^K (vii) 

x;i,77^^;i,-c 1 _ 6 t;^;k (viiOc^.y^*^-^*^ (ix) 

_ 6 7;^-;k (xoc 6 _ 14 7u-;k un) mmm^&mzmm^ mnrn 

*WbTHTfe«kVVU (xiii)AD^>ft$tlWC'b«fc^C 1 _,7;p^- 
(xiv)C 1 _ 6 7;^;i,^-C 1 _ 6 7;Wl,-^;i,fc;K (xv) 

c , _ 6 7;p^;i/x;P7 * c , _ , - /^ (xvi) c 6 7;p 
- ;p -c IH 7;w*;p - * - ( xvi 0 7 y - c , _ , tjv* 

(xviii)AD^>fb$tlTViTt)J;^C 1 _ 6 7;Wl'-^;p 

tf=/k (xx)*;^v-c 6 _ 14 7U^-^;^- ;k (xxi) c ^7;^ 
^XXx;Hfc:$nr^Tt)J;V^x^y-C 1 _ 6 7;^;p--c 6 _ 14 7U- 
(xxii)AD^>^, **y^&ttc 1 .,7^a*5,-^ 



20 
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T)V*)V-t>)\st,-)V, (xxiv)C 6 _ 14 7U-;i—^'>-*>^~;k (xxv) 
^^^v-C^eT^^K (xxvi)^;W\^-r;k (xxvii)AO^r>fc$ft 

T^Tfei^c^e t;^;p^7 ;w\^ ;k ( XXV i i o c x _ 6 7 * ;i, 

^7$y^tbTUT%j:^C 6 _ 14 7U-MM^^ (xxix) J* 
;i^-;p-#;M?-;k (xxxi) t+VS^tl/T^T%J;^^il^i: 

10 (xxxii) (**ya6«*UT^Tfej:vjjft*ic^a^M*k^ he**? 

6M^^)(c 1 _ 6 7;^;W7^y-c 1 _ 6 7;^;i/-*;i/#-;k (xxxii i) 
0^ siikms 1^13 i©ATDHf^ft§ 5 6 mmmm) 

15 (0^,7^*^) 75/-C 1 . ( 7H*-jU^, (xxxiv) 

c tvmui^*- c ,.,7^^^-^ («*gfiiift$nTUT 

£<fcW , (xxxv) ADy^^ni^Tfei^C^JJ^j^J^-jk 
(xxxvi) ^^r^E-r^Sfctt (xxxvii) c 1 _ 6 7MK;i,7r.H;^ 

20 (20)5£-C (=0) NR c R d T^fr£ft3S 

CR e *J:«R-tt*n^ti(i)**«^ (iOC^eTJWk (ill)M*0? 

IT^ttt^ 5 ^fctt 6 Mil - C ! . 6 7^;k (i^M^^-C, 

_ 6 7;P*;k (v)c 1 _ 6 7ji/3^v-^^n;i/-c 1 _ 6 7;^;k (vi)^- 
25 c^jjkw^y-c^jm (vii)^;p;t^-i > ;i,-c 1 _ 6 7;j/^;k 

(viii) c L.m^Mt-f * - c J..7JI4*, . (ix) mmm^nn- 

5 6 ft«*3R- C l . e 7)V^)ViJ)VJ^JV- C x _ 6 7 

Jh (x) SSH^*«ttXKXM^jo^S«ns l 



* <WO_0170746A1 _l_> 
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^^l3i©AfPl^tt55^fcS61I^-7$/-C 1 . 6 7 

MjK ^) ^TKihC 6 . 14 7iJ- JhC , 6 7 m 1 (xii) - 
C^a^^^tlT^TW^C.^Jij-JK ( Xiii) Cl _ 6 T;^ 

;k (xiv) Kig^Mtfiif, ^M^j;OT*^^e)M«n-5 

l'&^3*«(^.^ 

mS^l75:^L2^LT^Tt>i;^] , (xv) C 6 _ 14 7 U -^-^t^H- 
^-C ^TyMVk (xvi) hFD+y- Cl . 6 7^Mfctt (xvii) ^ 

(21) vT/S> 

(2 2) y - £ tc iti? - C 1 _ 6 7)V*)Vtl )vn^ 

(23) ^y-s^ttv-c 1 _ 6 r;w^^;i,A^<;p^vs ; 

(ii) UT<D (1) ~ (8) ^^Itolft^UiOflS^U^t^ 

(1) AD^^f, 

(2) C^sT^jlM iC07)l*Mt, tl)Ut^>, C^T^n^X C 

«tfn« 1 fcH L 3 lOArDlf^f^ 4^Lio MHHiS-*^ 
(3) c^r^n^S, 



X!ID:<WO 01707dfiAl 1 > 
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(4) c e . 14 7U-;n, 

(5) C 7 _ 16 7^JV^r)m [i!OC 7 _ 1(i 77MMl #>M^>\ C x _ 6 

^ V 3i0ATPMfmt5 4 & U 1 0 

(7) t+Vl, 

(8) ^^F* ; , 

(iii) C z _s>>?UT)V*)Vm ; 

(iv) 5£-L'-R la ' (L'tt^^l^X *M^I/t^lilj|I&fLT^T 
fc«fct*3S*ISF?£SU R la 'te (1) tK*M^ (2) Cl.T^^J;^ 

c ! _ 6 7;m *>-^ sjikmse^s^ i & n l 5 <aw u^t t> «fc v> c 6 _ l 

4 7V-)im> (3) C 1 _ 6 7;P+Jl^TgiSI$nTVvTfe<fcVi*gtS, (4) 
6 7W-7$;i, (6) C,. 14 7U-*-75/ai*fttt (7) 

K^icasis^ MxmT&zTmnmttzmttnz 1 ^1310^0 

R 2 *5j;^R 3 ^tl^tl (1) (2) ©ADy>fif, ®c 1H1 

7fr*)V. c^eT^^-^^-jK c 1 _ 6 7;mr;i/x;v*n^*<fctjtc 

fctt2fl©C 1 _ 6 7;i^;k C 1 . 6 7W-*Mrj|/MrJc 6 . 14 7'J- 
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TBTWW«. ®C 1 ..r*+*-^*7-f=J M |*fctt a , Ci , yX , 
**-X**=*»T»4nTWT%J:WC 1 ..r**M|* ! ttt (3 ) C , 

R** <»****. (u) ->7;i, (,„) c,_.T****r«>c 
.-.r^+jWHt. ( i) AD y>^, (2 ) -> 7/a , (3) Ci s7J1/3+ 

/*. (n f- Cl ..r***ra^*. <» M-c.r***^* 
-»A». (8) «ysstTWUus* IfWK8m , ^ 

iioa«*«. (9) c.. 14 ru-ji**. od oo 

**->, (.2) *j MWJk (I3 ) c 1 ..r*a+s,-* JW , = * > (l4) 

«>'-C I . 1 m*-*AWj|-. (15) *Jl.SJ|,T S / feJ; o; ( 16) c 
N -SSL. 

r 5 at 

x****©*. '«)**«?. oi)c 1 ..r***»* J titaii) An y > 

t«tt(l)AD^», <2>hFn*->as, (3)75/*, (4)** 
(5) *AtfW~f*. (6) C,. 8 7;l-3*->-A^-; K (7) t 
^-C,..T***-**A*<*. (8) 
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[-©C 2 _ 6 7^-;US«c 6 _ 14 TU-;P^LTViTfeJ;^] , (iv)C 2 
- 8 7J^-;H, (v)C 3 . 6 y^D7Wl, (vi)c 7 _ 16 T^;^;ps, 
(viOc^eT;^-*;^-;^ (▼iii)c,. l4 7U-;p-*;p#-^«, 

.jut,. (*i»v&/^ >fls-**v€*«£ vve 1 _ 6 5yMy»— >v>*»- 

gtftlS 1 ft^ L 4i©ATDlf$tft5 4 L 1 o A$*a£ [ c © 

•e y - * & « v - c ! _ 6 - ts )vn ^ jm* , 

t><k^] , (iii)*;i^;h (iv)c 1 _,7;P*;P-*;p#^;H£, (v)c x _ 6 t 
15 ;p3+^-*;p#-;pat, (vi)^;wt^E-r;^, (vii)^y-S7fcfi^-c 1 _ • 

U 

20 <, 

r 8 & j; d?r 9 «t*n*n***TP £ *: » c x _ t T)i* )vm *, 

n^OSfctti§itjg C2] SE«0^ft, 
25 [1 3) R 1 ^ 

(i) «T© (0 - (20) *6attn*«M6*i^L3«ri/WTt>J:Vi 
C 6 _ 14 7U-;PS: 

(1) AP^>g^ 

(2) "hDi, 
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(3) C x _s7)V*m CCOC^.y^Mttt, AD^ff, ^> 7A 

3 5 Sfttt6IW9l-C 1 . a 7^-A^^C 1 . ( 7^^ 

(4) C,„ r >$D7Jl4m 

(5) c 6 _ X4 tu-;ps 

*-#;p#-;p7sa swk, c^.r^+^^-^rsy, ( Cl _ 6 

(6) AD^|ffSft tt c 1 . ( 7^^-C ( . 1 J.j- W lWW 
HC,.,7^^>1, 

(7) c 6 _ l4 ru-;^^>« % 

(8) c,_ 6 t;p+;i^^ 

(9) C 1 _,7;i r ^^;p 7rff -; l ^ . 

(10) C e _ 14 TU-;P^^ 

(11) kHD^>S, 

(12) «*K^£WfcS»KTF % a»«^*±0^K^6a«nsi^L 
4«©^7 t D*^«^rr§ 5 &^l r 14JIWBiai [C©*H»|fc-**y, 
* ; ^*^7 Ci-,W*, C 1 . 6 7W~*W^t^i/- C ,_ 6 7^+ 

;k c 1 _ 6 T;pa*3/-*^#ryp-c 1 . e 7^+^ c^^i^/p-aw* 

(13) #;M^>S> 

(14) 5£-CO-Ha 1 (Ha lW\U?>K*&jk?) rm^tizm. 

(15) C 1 _ 9 7Jl4;P-*jfc;m, 

(16) C 1 _ 6 r;U+^-^;^-;ps, 
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(1 7) C x _ 6 X;i/3 * V - # J^tf - )[& % 

mxjiyr^-om [c©x^77^;nti c x _ 6 7;Wk 

&tr> I, 3 fl©AfPfifmt5 5 Sfcfct 6 MUStSi- C x _ 6 7^* 
(B)^-NR a R b -Qtfo E R a b f*^*l^ ( i>.*SM^> (H> 

c x _ 6 7;i^;k (iiOKiM^iiti^ wmm?&£zm%m?&e>m 

;k (iv)e 1 _,T;P3*5/-*;P#n;i/-c 1 _ 8 7;i/*;k- (v)>>-c x _ 6 7;P* 
jpt^ ;-^i/>-^7 7 ^ii'- c x _ 6 7;i^;k (vi) #;w w )i~ c x 
_ 6 7;Wk (vii)x;i/7r^;P-C x _ 6 7;i/*;k (viii) C x _ 6 7;i4^-* 
;kfc-;k (ix)c x _ 6 y^n^v-*;i/^~;k (x)^-c x _ 6 7;up^>-#;i, 
fc;W-C 2 _ 6 7;^n;k (xi)C 6 _ x4 7U-Jk Cxii)ftXl(?&*fc£g*fl( 

^ ss^M^cfc zmm&^fr ssfcfns i & n l 3 fi© at- p/if^s^rr « 

$ h\ c 1 _ 6 7;p^-x;i/^-;i/75y^e.^n-s«ms^LT^T ! foct 

V>] , Cxiii)AP^*>ft:$nTViTfe«fc^C 1 _ 6 7;WW-*;P3l?-;k (xiv)C 

x _ 6 T)\,*)W-* - c x _ 6 7»-A ;w?n;k (xv) c x _ 6 7;^;px;i/7 ^ - 
c x _ 6 7JW-AJtoK (xvo c x _ 6 7;i4vk*;p*-;i,- c x _ 6 7)V 

*;i/-#;kfc;k (xvii)7^/-C x _ 6 7;U^;i/-ij;^-;k (xviii)AP4* 
-#;M?-;k (xix)C 6 _ X4 7U-JW-^;U^-;k (xx)#;M^>-C 6 _ 14 7U 

-;i/-;fr;k#-;k (xxi) c x _ 6 7;i/^TxxT;wt:$tiT^Tfe ckt/^x^ / 
-c x _ 6 7;WP-c 6 _ X4 7U-^-^;^-;k (xiii)Kira^[cgM 

5*fcfi6a^^-*;i/#-;k (xxiii)c x _ 6 7;i/P^>-^;ufc;^^L 

fc;k (xxiv)C 6 . X4 7U-;i/-^^-^;^-;k (xxv) AM+y-C, 
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-e7;^;PSfctt (xxvi) tDW^JU^fl > 

a»«_c (=o, nr-r^s, [R^^DtR-tt^a,*, 

» .T**jk (x) SW^tw^f, MWij;^^ 

(x» ^r«*- Cl . M ru-*-c l ..r**;. (,„;■;, 

»JHtS«lTOTWh<w*/lm*C 1 . l TJM'*-C ru- 

* fctt (XT) c -»"-'-*-**^*-c t ..r** MS 

TJ ; 

' 00 «TO (1) ~ (8) »MHh614»l<8« 8 Bat»l / n.TW 

ia^L4B*t-r«5ai»bl4*a3(HlHS: 
(!) AP?>ff, 

(2) C^.TWfm lC0T)^Mt. c, ,7Jlo*-> c 
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(3) C 1 _ a 7;pn+>'S, 

(4) C 6 . 14 7U-M, 

(5) C 7 . 16 77mS [uOC^uT^Hm A;P#+S/, C,.,7JP 

tens i 3e©^"5rDg^^f s 4&^l i o mmmm~^)i/^-f 

, (6) ^K^E^fcs&fcR^ «fctf»3HKT)fe £ MtiS l fcn b 3 

(7) :fr*yg, 

(8) t+yHS; 

(iii) C 3 . 6 ^D7M;H;$fctt 

(iv) 5S-L'-R la - (Lll^kX *^#=JHJfctt-NH-**l/, R la ' 

tt (i) (2) c^.T^+^^tfc^.y^a+s^saatuswi 

Mi&^UitLWTU^Ce^j'j-M, (3) c^.t;^;^ 

"CWft^nT^TfeJ:^*^ (4) J^B^&ftfcg**?, »JMT**J:tf 

*T?«**nTirJTfe«fc^c 1 . 6 7^*;p-r5yji, ce) c 6 _ 14 tu-;u- 

1 L 3 fiOATDgfSttS 4 & U b 1 0 g«*&Sjf- T 5 
R 2 *3«fc^R 3 ^tl^n (1) (2) AD^ftSti-cHTfeAUC' 

,-;7MJHtfc« (3) c^.y^n^^-j&^n^^b. 
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AD^>», (2)v 7 y», (J) (4)kFD^ 
(5) (6) ; E/-C 1 .,T^^7$yaS, (7) ^-C^T^l, 

t$;m, (8) Nu- Cl _ 6 T;^T> t n^^ (9) ^ y ^ LTU 
u^nM^irt^s^ioisim do) c 6 _ 14 7u-;p 

(H) (12) (13) *;w*E-r/k (14) Cl 

7;i^>-*;^-, K (15) *S-C„7**n,-*A,**4M ^ 

WLWTfcAVi] (iii) C 2 _ a 7;pfr-;|** ; 

Ci)*3MHF. fl»C a . iW *«*fcttail)ADy>J| t 

15 ^£jKU 

A*tt (1) Apy> M ^ (2) tHnm (3) 7 5 y S , (4) 
* (5) **/*E-f;k (6) c,..™^-***^ (7) ^ y _ c 
- 6 7)^)V-^)vn^)v. (*) v-c^yj^A-xjw^jv, (9) * 

wan* i^i3 «©^o*«*rr * 4^uo A«*a£* 6s» 

ft*«»«*LWWU] , (iii)C 2 _ 6 7)^-;^ U<DC 2 _ 6 7)Vr 

•^*ttc l . 14 7y-miwtj:w , (iv)c 2 _ 6 7;^;^ ( v ) 
c^^nmwt (vi)c 7 _ l6 7^;^s> (▼ii)c l .,r^+^-A^. 

(viii)c 6 _ 14 7U-;k-*^fc;^ (wc^y^^M 
tf-JUS, W^-*fclts;-c 1 ..7^-^^t^;« % (xi)Ap 



20 



25 
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. <vi);&;krHHJWk (▼iO ; E/-*fcH:^-c 1 _ i yji^^-*^A 

^ Jm&tclZ (vi i i) C j., 7)V*)V- - ;i/££5S L % 

n flt o 1 £^Tfg C 3 ) gOBK<Z)ft;£tt, 

ci 4] R 2 *J;^R3^n^nc 1 _ 6 7;^s^T^ [23 

15 #K 

C153 R 4 #**«HP£$R-$-J|| (2] QgBftofc^ 

ci 6) R«*i«R^*ti^c 1 ..T^^ii*5^ii C2) mmmvitik 
ci 7) R a *±«R 9 «j*«ac^ft5^iK C2i mmmofc&m, 

20 C 1 8 3 n ifi 0 £^f3l C 2 ) TO*©^^ 

CI 93 (i) 2-U^;^;U7^-;W-N-[3-(3,4,8,9-^h7hKD-6-^h^> 
-3, 3, 8, 8-fh7^ 3^7 P [2, 3-h] -Y V3r/ U >-lHT ;W 7 x - ;W 7-fe h 7 5 
h\ (ii) N-(^ J^-^)-N-[3-(3, 4, 8, 9-f h 7 k Ko-6-* h^>- 
3, 3, 8, 8-x N7^?JI/7D [2, 3-h] U >-i~f ;» 7x~;H >>Ul,* 

25 >7Sh\ (iii) N-[2-(4-tfU^-;Wx^;W-3-(3,4,8,9-^h7fc:FD-6-^ 
h*>--3, 3, 8, 8-5=- h7*£jV7 P [2, 3-h] -f V U >-!-< JW^>X7 =• h\ 
( i v) N- (2- 7 ^ J -I-** y x -3- (3, 4, 8, 9-x h 7 b H P -6-* f> + *>- 
3, 3, 8, 8-t- h 7 U [2, 3-h] -f 7 4V U >-l~f ;U) ^>X7 5 h\ (v) N- 
*3\>MK8. 4, 8, !Hr h y b H D-6-* h**-3. 3; 8, 8-x [2, 3- 
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hMV*/ U>-W,^>X75 K, (vi) N-I^H-(3,4;8 )9 -fh7t H 
D-6-* h*is-3. 3, 8, 8-x h P [2, 3-h] < V*/ -J >- IH > )V) <>X 

7*h\ (vii) N-[3 i -(3 I 4 ) 8,9-Th7tKD-Mb + i,- Ui8i8 ^ h ^ f 
;i^0[2,3-hH U >-i-f [i, i'-t'7x-;W- H ;W7th7$ H 

(viii) N-(2-7^y-l,l-^^-2-^yx^)--3-(3,4,8,9-xh7kHD 
-fr-*M^>- 3 , a* 8 y 8-^ K^^^^a 3^4^^>^^>H^^!^7 
5K ° X) ^^"3, 4, 8, 9-r h 7 1 H P-3, 3, 8, 8-r h 7^^7 D 

[2,3-hHy3V U>-W;P)-N-^^;^>X75 K> 00 N -[2-7$/-2-;t* 
V X**] -3- (M^: ~>- 3 , 4, 8, IHr h 7 fc H D -3, U,8-fh^^7D 
. [2,3-hHy*/U>-W;i,M>X7$b\ ai)N-(2-75Al,l-^^- 
2-^7X^)-3-(6-x h^>-3, 4, 8, 9-^7h H D-3, 3, 8, 8-^ h5**A, 
7o[2,3-h]^y^yu>-i-^; W ^>X75h\ (xii) N-[3-(6-x h^>- 
3, 4, 8, 9-t- h y t H 0-3, 3, 8, 8-5=- hy^)Vy O [2, 3-hH y^/.j >- W ; W 
7xrj W ^^ M>7SH( (xiij) N -(fc HD^^^)- 3 -(3, 4 ,8,9- 
7- h 7 1 K P-6-* J^x-3, 3, 8, 8-x h5^^7D [2, 3-hH y* / U >-l-f 

C2 1) (1) a 




20 COT. R^ttW^WbT^Tfei^tr^SfcHtTUMI*^ 
R^CNS-fcl* SC R 1 -CONH 2 

25 (2) 5£ 
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5 R l -CN 



(22) 



R^-CNSfcte 5£ R 1 -CONH 2 
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car*, ^mmmmvx^x%£^mmmrzm\a^ym^ mom^ 

R'-CN 

C2 33 



N (A-1) 



C2 4) s « CI] MC^Sfe^cji^^^^g^^ 
C2 5] *-C2] flWW^^Sjttt^otftfcsvjtt^ypp^y^^^ 




C2 63 . *^*^5r7-*IYfi«|-r* S « C243 TOfcfctfg (2 5) 



C2 7) . Mtt«©W ift*flrc*** C2 3) 3M8 C2 6) ^|B«0 



(2 8) . m&. wmmmmm (copd) , whwu*^ seas** 
*fcmMoTO-M«?*«ft us) C26 ) mmvmmmz 

20 

C2 9) (1) ft 
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0 




C3 03 (1) * CD TO*©fc^£&$*t.0££ (2) Wit ^71/ 
(3D U) Jg (2) ^IBifeCft^Sfett^fiDiia&ststt^c^pK^-/^ 

io t (2) mm ttrwwMw, ttau>3», »m tittcra 

(3 23 ^Itt^iO^ • JtaMT&S* C2 93 SMS [3D 3tfB*<0E 

(333 «ftB§sffiw^a (copd) , uHtwafu^T^ aeftft^as 
15 tc\zmmm<D¥ffi • C2 9) m^m C3 d ^iB^©g^> 

(3 4). I5/iUk7 n»J BL21/pPDE4D3 (FERM BP- 
7 0 7 5), 

C3 5] m$LW}®\ZMVT$: 



(3 6] m%MVatzttVT& 
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(A-1) 



m 

(A-1) 

(copd) , «ttH»u^ T ^ aBftaaRftsfcaiFflw©^ . " 

C3 8) *JL»*fc:»LT» CD 5E«oft^ttt<!)S©«3»i m 
C3 9) «fL»*|c»LT» CI] TOfiOft^Sjttt^cDtto^j^a^ 

^sctfc^MRt-raftA, fitsi«i (copd) , mgrou*^ g 

C4 d *a»*fc#LT* C23 mmm<o^m^tc\t^(omwi^<Dy 
m 

P K 5 BttMH&teA (COPD) , 
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0 



C4 4) m^immzMLx cd & 
r~\ 

YTi (A-D 




(.45) m^mmzMLx cd a 



Gmsfci&tomGmmt (2) mm, taru^-m. m=nj>m, 
&&toitT&JFrziit*m*t'?zm&* mmmmmm (copd) , mm 

C4 63'«JL»«fc#bT (1) ft CI) OT«©ft^»*fctt*©jf[©^n»»' 

(473 vmmmztiVT arm en «m<D^^«£«:»^<o«®^Mi 
wwLt~rz>v%s&. &&mmmm& (copd) , m&mmw?^ ttftmmm 
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C493 m%mmzMLT m jg C23 ^iE«©^^^^©^5^« 



C5 0] *7*mf5-i? ivn&#sis«jg-r*&«)o^: 




(A-1) 




K 

(A-1) 



t5 2] «& % mmmmmm (copdk mmmvw^ sizmmmz 



(A-1) 



20 ^**fctt-tOj|[fi!)ftffl, 
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[5 4] temtemmo^m - mmm&mmTzrc.&<Dm cd mmoi^m^ 
ess] ram, m&mm&ffimm (copd) , m&mmvw^ SEfcg&s&s 

ess] ram, 'UttKS&n^a (copd) , untwwu^T^ SE^^ia* 



(5 9) 5$ 




R 6 \ R 7 \ R 8a *i:^R 9a ^tl^n7R*^T*fett»mS^bT^T 
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25 



xnm^ mmm^ m^nx^x%^mm^rc\m^mmv 
T^xh&^mmT*. 

ceo] R 2 ^tfR**^n?nuT<D (o ~ ( ii) owtti****- 

(0 (1) AD^>^ ( 2 ) C 1 _ 3 T;^l/>^^ (3)nhD^ 
(4) AD^nWTfei^HTHJH, (5) C 3 . t ^D7m 
*^ (6) C 6 _ 14 r.j-;^ (7) Any>ft$nx^Tt>«J;ViC 1 _ a 7^3^ 
(OAD^^T^TWW^m^ ( 9 ) fc K D* 

(io)T-ys, on cey- Cl _ 6 7;^7-/^ (12) */-c 6 

- 14 TU^7^y S% (13 ) ^_ Ci 67;WI/7$y ^ (u) 
7»J-;U75V*. (15) *;W\^;k C^.TJP* 

****** mtmm^zmimz i ^isicAfPi 
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-r;k ^-Cx-.t;!/^-*^;^^ c 6 . 14 7U-;i,-*M^jk ft 
mm^umzmmm^ wms^^xmmm^ saern-s i & v> l 3 

#-;k, G 6i . r . 4 j, v^j^tt&frgz^. rff ^ ^;wk-^*^.^#u- 
«Bis^*5<ttXBt*ig^ smrns 1 i> 3 i©ArDg?^tt-5 5 * 

0^7)^)17,^7 7^^ C 6 . 14 7V-)17)V77^)V, 0^7^ 

15 ;kx;k*-;k c 6 _ 14 TU-;kx;k^-;k c l _ 6 r;^;kx;i/7^n;k c 6 _ 
14 TU-;kx;k^^-;k x;k^/\ x;k*, c^ 6 7)ln^x)V7^ -jv, 
c 6 _ 14 7'J-;p^y^k7^-jk c^.y^+^x^-^irjcc,.! 
4 7U-;k^^S/y;;k^-;^e>ii«n-5T^;k« > (16) *;k=;k7^A c 2 
- 6 7;k^-#^*ii^ h\ C,_ u 7'J-*-AM?W5H, C^TJkn 

20 b\ c 1 _ 6 T;Wkx;k^-;kT$/^<fciKc 6 _ 14 TU>-^. 

^*^7§y*6a«n«T^T5/gfc (17) c^jm-^M 
n;k*-*v\ c 6 _ 14 TU-;i/-^;k#-;ki;^>> c^rjk^s/-*;^- 
;k**~x *>'-c 1 _ a 7';i/^-*;p/t^-fj^+^ ^Cl^j^-a 
;k>W ;ki-+v, c 6 _ 14 y v-)V-*)vn*:-( )\,ttzs%>&xs-n?- 

25 *->*6atf»i«7'>jM-^>afc (is) Bmm*m\z&xK? % mxm*& 
mmmm, cm (20) c 6 _ 14 j«j-;k^^^ ( 2 n $?_ Cl 

-,7JP3^-*X*U;H, (22) C 6 . 14 7y-WS, (23)hK95?y*, 
(24) -fS/gfc (25) ^VS, (26) DKKS, (27) C x _,7>*;|/-£ 
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WHS, (28) S?-C x . a 7JI4;k-9W HS, (29) F«5«fctf (30) 
HufB (1) ~ (29) 0^6a«n-52&ViL3fl*qgf^UTT?^5S>&:^^6ja: 

5 (ii) *B«»B»*6ai^*Htttia^L5«rLTUTfe«fcK * 
10 zm*K¥fr 5Sfc»tS 1 L 3 i©ATDlf^ft§ 5 Sfcte 6 JtUfft 

;k^-;k c^^T^W-f^K-M c 6 _ 14 TU-;k^^>-^ 
#;kfc;k C 7 . 16 77Wt+>'-?t*^-JK KXRfMCSSliR 

5 6 nmmw?*i3fr'$—)W ^tuvn^jw - c x _ 6 r^*^ 
zo -5:^;p;w;k ^-c^^^-^M^^^ c 6 _ 14 tu-;p 

c 6 - 14 7'j-;kx;i/7T^-i';k c,.,7H^;p*z^ c 6 _ 14 7U-;k* 
s ;kfc;k c 1 _ 6 7;Wkx;P7^-;k c 6 _ 14 ru-;k*;^-;k x*? 
x;k*> c^eTjm+vx^^-Jk c 6 _ 14 7U-;kt*vx;k7^ 

C 1 _ 6 7;ka^^y;;k%-;kfeJ:^C 6 _ 14 7U-;^5/x;k^-;^S 
I^§7yJH; 

R 4a ^ (i) 
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(iii) M&aHm*B»^ii«n§«^S^l^^b5TOL.T^Tt)i;^, * 
fc;k C 7 _ 16 7^;i/*;k-#;i/fc;k C 6 _ 14 7U-;kt*^-#;k#-;k 

10 ..M#;w^-;k ^/-c 1 _ 6 7;i'*;i/-#;w\* ; E-r;k y-Cx.,/^-*;!/ 
;w;k c 6 _ 14 7U-;i/-ij;i/A^;k Mm^^tcs^^, gfcjifjic^ 

*5j;«mi^^e>ji^n^ 1 ^v^u 3^©AT-aM^$^-r§ 5 ££&6S 

^M*;^\^;k d.eT-;!/^-^^;^-^ c 3 _ 6 ^D7;k*;i— 
^*;k#-;k Cx.gTjm^^- ?^;k^-;k c 6 _ 14 7'J-jk^ 
15 ;kfc;k c 7 _ 16 T^;k+jp-^^;i/fc;k c 6 . 14 7>J-JWy-^ 
#;k#-;k C 7 _ 16 T^;^;P^^>-^^*;i/#-;k 

5^fc«6M^m^^;k^-;k ^*;i/A^E<;k ^/-c^t;^^ 
-5P^#;i//t^r;k ^-c^^^jP-^^^n^E^jk c 6 _ 14 tu-;i. 

20 -^*;wt^-r;k mmm^m^mm^ wmmtt&zmmmT&zm 

;k ^/-C^^k^k^k^T^k ^-C^^WkX^T^Jk 

c 6 _ 14 ju-;kx;k77^;k c^r^^x^Jtok c 6 _ 14 7i)-;k* 
;k*-;k Cx.^Wx^y^-jk c 6 _ 14 TU-;kx;i/^^ -;k x;k7 
25 ^y, Tjk*. c^eX^n^vxji/^-jk c 6 _ 14 rij-;ki-+>'x;k7-i' 
-;k c ! _ 6 4->x)u* .=L)i& £ c 6 . 14 7U ~;k<f-3->7jk* - ;k^ e 

(iv) S-OR 4a ' 
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. 5 ;k #;ktf*e^ *;1/a^<;k c^y^^-^ktok c 3 _ 6 ^ot;1/ 
;k c 7 _ 16 7^;i^-#;kfcjk c 6 . u 7U-M*y-M^;k c 7 

**** c 6 _ 14 ru-;p-^;wt^;k m^MTO^^^m^ wmm?* 

&z$mm^fr6M\$n% i 3 mo^um^^-r^ 5 ^fc«6M^ 

:*#;k#-;k c^^kri+^-^^ktok c 6 _ 14 tu-;p-^^;p 
15 #n;k c 7 _ 16 7^;k^-^#;kfc;k c 6 . 14 7'J-^y-^ 
;k#~;k c 7 _ 16 T^^;k^^^-^*;k#zi;k mmjjjiJ-smizmm^ 

mnM^te kzmmm^fr zmitttz i v 3 pm^ 5 £ 

fcit6iin^jjj«-;K ^^;wt^E<;k ^/-c^^k*;!/-^ 
^;k7\^<;k ^-c 1 _ 6 7;^;i/-^^;U7^-i';k c 6 _ 14 7U-;k-5f 

20 :t#;k>w;k mmm^umz^mw^ mnw^&£zmmm^frzm\fn 

§ l h 3 mo^T- nm^&^mtz 5 6 M»^^;k^-r ;k 

-^xu-^yuk^rr^-ok c^eT^Wkxjk^^k c 6 _ 14 7U-;k^ 
*-;k c^^WMJk^-Jk c 6 _ 14 7»j-;kx;k7.^^;k 7Jk7y 

25 A yUkk C^^k^vy^kT^-Jk C 6 _ x 4 7 U -frttSsZJVyj ~ 

;k c ! _ 6 r;kn^^7«;k^ -;k^<fctKc 6 _ x 4 7 U -;kt* vx;k*-;k^ e> jl 

R 5 /WF© (i) ~ (iv) (DViTtl^^T: 
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;i^;k tf^/t^k c^TJl^-^k^rjk c 3 _ 6 ^p 

^bs*^^ saum* 1 &^ l 3 ficD^T-D^^^-r s 5 6 

10 A*-f;k C 6 . 14 7ij^-*;to;k #**^«*fc3S*«Fr\ ttMK? 

fe.fccffle^s^f ^ss^tis 1 &^L3«©'\'3rPK^F*^r , r<& 5 &tate6M. 

;i/fc;k C 7 _ 16 T^;^;i,-^^;^-;k C 6 . 14 7U-my-ft 
15 *;M?-jk c 7 _ 16 T^;i/+ji/^^-^*;i/^n;k M^jMTOmc^SJM 

5S^«6^*m^*;i/^-;k ^*;i/A^;k ^/-c^r;^;!/ 
-^«;PA^-r;k ^-CL^j^-^^M^jk c._ 14 tu-;p 

20 .«n« 1 smo^TUMnttrrz 5 *^tte jwt*^^* ;i/;t*-r 

;k ^ J - C t _ 6 r.JWFfrZ ^y^jky-C^ 771*;!** 77^Jk 

c 6 _ 14 7U-;px;i/7T ; E-r;k 0^57^;^ c e _ 14 7U-;^ 

. TUM^ c^eT^n+^x^^^ -;k c 6 . 14 7'j-;kt+yx;k7^ 

25 -;k Ci_ i T;wa*^^*^*^occ 6 . 1 - 4 TU-^*+^x;P*r^*6 
Bans 7 5^1^ 

L 4i^tr 5 L 1 4 
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(iv) Any>gf ; 

*B»^6atfn««ftas*iavib5fl-tn-6n^rbT^Tfej;^c r;b 

1 — 6 ^ 

(iv) i9E«ftSB»^6a«n«««U6§ 1 ^U5fi-en^f UT^Tfe 

±wc 1 _ ( m^ c 2 _ 6 T)^-)m. c 2 _ 6 yji,*-)m, c,_.**n 

n&fM c 6 _ 14 TU-;p-^;PA^<;k ««ff^£WfcMK^ time? 
^«fc^BI*M^ 6«tfn« 1 fct* b 3 i©Afn^^tt5 5 £fc&6 J| 

-^«;1//^;k ^-c^eT^^-^^^n^jk c._ 14 7U-^ 
;k ; E;-c. 1 _ 6 mj^;i,77^;k y-c 1 _ 6 7;ww77Mik 
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c 6 _ 14 7U-;^;i/7T^<;k c^.tj^m;^, c 6 _ 14 tu-;1/x 
-ry> 7jk*> c^.rjvu^xjiy^-jw c 6 _ 14 tu-;1/^->x;i/7y 

Z# (i) ^-oz a 
io (Z a «0)7jc|tjpH\ 

c,.,7^m c 2 _ 8 7;^n;m, c 2 _ 6 7;k*-;i^ c 3 _ 6 ^d7;p 
*;ps> c 3 _ 6 i/^D7^-;i/«, c 6 _ 14 7U-;n$fdtc 7 . l(i 77W 

;k #;ktf*i/, *;wt*>f;k c 1 _ 6 7;u^;p-^;k^-;k c,. 4 ^D7^ 
• +;u-*;k^-;k c^.r^a^-fc/Mfcyk c 6 _ 14 7U-;p-#;kfc 

;k C 7 . 16 77JW-*MzJK C 6 _ 14 7U-;k^>-#;kfc;k C 7 

- 16 77;^;ki-^>--^;pfc;k m«?&*£a»«(?. «WJ*<ktf 



#;kfc;k ; &y-c 1 _ 6 7;k+^-^;w\^;k > f -c 1 _ 6 7;k+;p-^;k't 

^-ok c 6 . 14 7ij-jh^M^jk mm^sktuzmm^ warn** 
&vmmm?fr*>m&nz 1 & ^ u 3 e©^5 i njr?£#rr s "s-sfeja 6 mil 

msta^A^-f ;k c : . 8 7;i/^;i/-^^;k^n;k c 3 . 6 y^D7W-? 
25 ^;k#-;k c 1 _ 6 7;ka^^-^^;pfc;k c,_ 14 7 

fc;k C 7 _ 16 7^;k^;|,-^^;k^-;k C 6 . 14 7U-M*y-f^ 
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3 1 fcn 1 3 flo^DSf^^rrs 5 e Jttgatgt^** ;i^i-ok 

- 14 TU-;^;i/7TqE-r;k c.^yji^ixji^-ji, c 6 _ 14 7U-;k^ 
*-;k c ^e-m^^^k. c ff _ r ,7 

«n*75"^«twf) «*ti***fej± (ii) /\u?>Mtt**r1rn C5 

C6 1J R»«*<t«R»Wn**l (1) (D/\Py>^ ©C^eT^k 

;w 6> gtfns firnSTg^ $ nx ^x % «k u 7 $ / (D^hjicto^ \zm 
mmmttzzmnmtt s# $ aan* i an i, 3i©Af □ *^ 

©c 1 _ 6 m;i/-xji/7^ -j«sftH®c 1 .,7w-7w 

R 4a ^ (i) *3&I5H% (ii) C^aT^+^S [COC^JMJUft 
(1) ADy>& (2) C^., 7*3 ( 3 ) hFnm ( 4 ) 7 

5ys ^ (5) ^^-0,^7^7$;!, (6) ^-c^Tmrs 
(7) **y*WLTirJTfe«fc^*s^«nfc:a*g^ 

0M*»S, (8) C,. l4 7y-m, (9)DKH, (10)**** 
-X (11) **/xt** % (12) C 1 _ 6 7*3*v-#*tf-;k (13) *y 

-c 1 _ 6 7;i/*;i/-*;m ; e-r;k (h) **$*7$y;fcj;tf as) d.g 
7***-#*#*ir5 K^&atfns«m»^LT^Tfe«fciJ] 
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(iii) 2fr;i^;i/S£ ; 
R 5a #* 

AD^^a^kFn^ (3) 75 71, (4) * (5) 

#;w\^;k (6) c^^j^+^-^^-jK ( 7) t/ _ Ci _ 67;k 

+^-^;PA^;k (8) ^-C^.rjV^Jl-^Jl/i^)^ ( 9 ) 

tttlZ 1 & b 3 IOat DUB^^Tf 3 4^L10 MUgiS^ 6 jl 
«tl^B«SrWbTV^TfeJ:^] , (ii) c 3 _ 6 P7J^i, (iii)C 7 

_ 16 7^;i/^;^ (iv)c 1 _ a T;wp-*;pai5-;PS, (v)c 6 _ 14 :tu-;p 

15 i?-C L^^-^JW^-f JPS, (viii)ADy>ft£*lTV>Tfc«k 
n c x _ 6 - * ~ ;k*2: £ « (ix) ift*®-? ^icSE*®^ fifcjgliC 

^ 0; l^HtJE^ 6 S te'ft & 1 & ^ L 4 jS CD ^ p -5 4 75: H 

X a ^- NH -$7v«-N (*5P;i0 -cd«P, (i)C lT6 7MJVi [£©C 
1 - 6 7MM«C 1 _ 6 7^n^y-M^^tLT^Tfe c t^] , (ii) 

25 (t)*M^*«, (▼0 : E>'-*fctt3?-C 1 _ a 7^*^-*^ 

At^r;i,s^7ctt(vii)c 1 _ 6 T;i/^;i/-x;i/*-;^^^b, 

r 6 \ r 7 * / r ■ > .• * «fc 7j?r ■• . #*n**i**iRp ^fdic^ejwi 
z*« (i) c 1 . 6 7;WP-*;P3j?-;PT«iSi$nTiriT.t)«fcu*Ka£*fc 
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fct (ii) A0^>if$si^ C5 9) mmnwt&m, 
(6 2] m C2] ^i3©©ft:'&ft*fett-€-©*sssii-rsfc*©^ C59] sm 

5 C6 33 5£ 



(6 4] ASt B?&fe«J:tfC3l0gifeg;&^ (1) IftS^tbT^TfeiHRft 
10 TfcfJlg, (2) iil^tLT^Tfei^I$il, (3) fi&g£WLwr& 

(4) 7>-;i/»> (5) wm&zmvT^T*>£\,*7mmm. (6) 

amS^WbT^T'feckV^^^x-;^ (7) AD^>If, (8) mCT)V 
*)s>i?tti'& % (9) "hPS, (10) ->7/S*' (11) WJHES^bTUT 
fe^VM^y*. (12) t+Vl, (13) ffifcg&^LWTfc.fcWM'Kg, 
15 (14) T^FS, (15) lil^lT^Tfei^T^yyi, (16) g^S£ 
tl/T^Xt)J;l^7^>7S, (17) ill^ttT^Tfei^t y/1 
*3<fctf (18) ^^HSj&^d5S»^6S«n«l)5:^b5ffl©ilifeST*-S^ 
(6 3] WmoiktiM, 

(6 5] «ift3l*««iftSA»^S3!«nsil7?**^ (6 4] TO«©fc£%> 
20 ( 6 6] (A-l) fr\ 5£ 



WlT^TfeJ:^. ] Tg^nS^ljT^Sl (2 3] ^g2«©E£SfflJ$ 





25 



(6 7] te£#> (A-l) j£ 
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(0)n 



(l'-1) 



ftl=rt/ '(A) , (I), (I'), (A-1K (1-1), (I'-l) 

ton$>*%w(Dmmiz^£n, \\&m (a) , en, ao, (a-d, a 

-1) , (r-l) £fc«0*£&7jcftItK *7j£«|0^^^oTfeJ;K 

mw&nffi,-tzr£isb(Dm&(DBWi 



15 #IB^-«l5i2t|^ic^^^*r] TS£ti-5„ 

(l) mmM^LT^Th^mitAmm, 

20 (2) mm&zmLT^Th£^mmm&. 




5£ 
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(3) gmS^LT^T&J^TS/g, 

(4) 7is)Vm. 

(5) fi&SS^LT^T&iVvkHtg, 

(6) tIi^tLT^TfeJ;UX;P7i-M, 

(7) AD^r^f MX.**. 79*, ft*. 3**) , 

(9) -hos, 

(10) yj/l, 

(11) «^SSrWbTViTt)J:VW^yS> 

(12) **yg, 

' 0'3) fiifcg&WLTliT%>±V>#W FS* 

(14) T^HS, 

(15) HiftS*#LTViT'b«fcVi7 > $5?y36, 

(16) IiS$tlT^Tfej;t^7-^yS, 

(17) Sifca£WbTV>T ! bJ:V>fcF7$V£, 

(18) ^^H*»2*JfflVi6n*. • 

( i ) mvtmtTkmm 

a) 7JP+;US [£?£L<te, mk7)V*)Vm (M^Lfcf, ±*)V. 7° 

Dt?;h -fyypbfjk y^;k <v^;k sec-y^;k tert-y^;k 

b) 7)vtr-)vm m*h<\t s mk.7)v>r-)vm w%.\z, e-;k >u;k 
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C ) y)i*-)vm [$?£L<«, &WLT)v*-)vm ypA/Wk 

(2) Ig«^M^7K^*: 

5 a) ->^D7JWS [|?tl<H fily^DJWI (0II;U2\ v7p 

3 — 6 

b) >>tu7)Vf-)vm m^v<\±. &mzszuT)i>r-)vm m^z. i 

-v-^P7°P^-;K l->^o^T-jK 1~v^p^>t--;p, 1-^/7 

(3) ^mmmt*mm: 

TV-im (MZtt, 7x-iK l-^^k 2-^-7^;k l~Y>b 
U;k 2-7>h'j;K 9-7>MJ;k 1 -7:n:h>hU;k 2-7xt> 

(4) T^;i/^;i/S: 

^>i?;k 7x^m >77x'JWfjK 1 
-^"^^l/^^K 2-^7?-;i/^;k 2-7x^Jk 2, 2-^77xZ 

20 ;kx^;k 1 -7x~;U7°Ptf;k 2 -^x-^yptLik 3-7xn;V7P 
tf;k 4-7x-;k7^;k 5-7xzjK>?Mfoc 7 . 16 77M^ 

yvm. mm, ^m. a^*) , (2) {&mr)i<*u>yj-*i/m m%_& 

25 *5Pk>v:<M^X ^k>^^^^^©C 1 _ 3 T;k^k>^^^^ 
if) ; (3) -KDl, (4) y7/S, (5) A P^><ft£ tlT^Tfc 
IfcTJWl^ (6) An^>ft$tlT^T% < k^|6S7J^-jH, (7) A 

u^>^nx^xh^is.m7jv^-)im. (8) n^D/iWi w 

£fc£, ->7P7°Pt°;k y^D7^;K y7P<>fJk is? U^i/JUtzE 
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©C 3 „ 6 y^D7M«a , (9) C 6 _ 14 7U-;P» (M> 7i-jK 
. (10) ApyML$nT^Tt)<fcUi£^7;i/3^S/S, 
(11) J\U^yit^nX^Xh^^WC7)V^)V^m. (12) tHD^yl, 

(13) 7$ys, (H) ty-ti/ji/W^ys (#k ^^;i/7^y, x 

- 6 7 Jk4Mk7 5 A&t&£ X* r (.15). * y — C 6 -_ r4 ,7 U— 5 y-g (#j| 4 
7x^757, 2-^-7^7^7^^), (16) v-«7;^;P7^y 
S (0!U ^pt?Ml/75/\ ylW5/, v7°Pt:^75y, y^75 

y, x5 1 ;py>^75y^<Ho> > -c 1 _ 6 7;^;i/7$y»75:^) , (n) 

10 -C 6 _ 14 7U-;i/75y^ ^7x-jV75A 5? (2-^7^) 7 
, (18) 7$/;i/*>. (19) 7yJI/7$;i, (20)' 75>;P^^ 

(20 4&v>li AM.rn.mmm (#£b<«4&^i/i on, &m£L<te 

4&V> L 7 AHlftgt V < « 5 £fc« 6 MtHtgiS) (flU 4 - b° U 

s?;k 2 -fx-jk 2-7>j;k 2-^7y*u;k 3— t>hu;k 
is Uy\ tf^>?>-i— y;k twjsv, tfnu> ? >- 1 -- r;k 2— rv 

ftS 1 JiH b 4fl©AfDHf m t5 4 & ^ b 1 4^$?£L<&4&V> 
b7M, J;t)$f*L<«5^fc«6^*^*^£), (22)^X^y*, (23) 
C 6 _ 14 7U-;^^^S (M> 7x;^y) , (24) ^C 1 _ 6 7^3^^>- 

20 *x^u;i/^ (flu >>y N^^tKXjInUJK i?xh^>7}N;^u;i/) , (25) 
C 6 -i4TU-;i/^S (#!K 7xx;HP:*) . (26) fc: Fr/iV*. (27) -f 
^y«, (28) xT-^VS, (29) (30) C 1 . 6 7JW-')K • 

FS (011, y^;i^l/-f F, X^KK^a , (31) *?-C x „ 9 7)\,* 
;V-<7l/-f FS (#1, y^^yK F, vX^;W7l/-r Ffc£) , (32) :t 

25 4^>FS, (33) MfE (1) ~ (32) ©S^f,S^tl§2^V^L3W^b 
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om) £#LWTfc£^{£$£T;i^;us (Mx.it, x5P;k r/ptr 

;k i-V^Dtfjk !75P;k <V7^Jk sec-^Jk tert-:/^;k ^>5P 

*3Mk ^DD/fjk ^7;k^-D^^;k HJ7PP*^;k MJ7;kfp 
*^;k x^;k 2-^D^x^;k 2, 2, 2 - hj 7JktPX5f;k' 7°p 

4- hU^ktPT^k -fyy^;k sec-^;k tert-7?Mk ^>5P 

;k -Y7^>5P;k *^>5P;k 5, 5, 5 - MJ 7;kfp^>?Mk ^ 
->;k 6, 6, 6- bU7;k^p^x>k&£>*we>ftSo 

a 1 ?*) IILT^TU^Ii7J^-JH (#!lxJ£\ tfx;k 7U;k -f 
V7°p^x;k 2-7>x;k 2-^^-2-7°n^jk 4-^>5-x;k 

ii*f3»^Af¥4>© rAp^r*>jt;$nT^Tt)J;^fgi^7;^x;i/Sj t L 
T«\ M^fcf, l&V^31@©APx>fC^ (0j7Lfc£, 7^ H:St> 

x;k 2-7^x;k 2-^y-Mt*0C 2 . 6 7Mz«f) 

B) £#LWT*>J;^^7;kP^>g ih^y, 7 

P#*X -fV/P^y, n-7> + y^V7*h^X sec-7N*X tert 

-7*h^>, ^>^;u^v, -r v^>^;k^-^v, *^>5f;kr*~>&<>: 

©C^y^P + vS&a A#:f!|«hbTtt, ^h*X X 

7°P^*>\ ^77D^y, 7*h*X -fV7*r*X sec-7> 
*X tert-7l-*X hU^DD^h^y; 3', 3, 3 - MJ 7;ktP7°P 
4, 4, 4-hU7MD7h^X 5, 5, 5-MJ7^D^> 

^Mkr^x 6, 6, e-hu^jk^-p^^e/^+v^^^^^ti^o 
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;k^ ^ptf;i/^^, Yv^ntf;^^ 7>;p?^ -r y^wt, sec- 

^ X^;k^:*\ 7°Plf;kM% ^V7°Phf;^^ T^k^rt, 4,4,4- 

E) , C 3 . 6 y^D7W-*;H-jl/ y/7D^>fMj^rjk 

4->;*j;k^x;k i^yAM-jK ^V:/P#+v#;kfc;k tert-7 
h*v#;ktfx;k%£) , C 6 _ 14 7U-;i/-^;i/^-;v (fcU ^>vV;k 
15 2-t7h^Ma > C^^y^;!/^-^;^-;!, :7xXJkTiz 
^k 3-7x~^Dk^Ma , C 6 . 14 7U-JWy-*M- 

_ 16 77TO^y-*M-j|. ^>^;k^v#;k#x;k 2-^- 

20 l -t°PU^x;i/#;k#x;k 4 - if <u S^k*7;P#-;k l-tf^^x^ 
#;k#x;k 2-^;i/*yx;k*7;k#x;k 4-tru> ? ;k*;k^-;k 3-^ 

irjWJl/^-jk 2-7U;WM-Jk 2-^77'JMM-Mf© 

&*iiHWM;:g*ic : T\ sfif, m*M^^e>s«n^ i 3 mo 

25 )V^-)v-ti)vn^)v w> ^M)vn^ ^)vts)vn^ htzE) , 

)V?^-()VUE) , c 6 . 14 7'J-jv-*;w^;i/ (#k 7i-MMt 
-f/k 2-^-7^;i/*^A^;k^^), 5ifctt6iMMHJKjf!, 
l -tfp.'j y-jw^tti'jk 4-tf^u> ? ;i/^;wt ; E-i';k l-tf^v 
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*h*^:t#;M*x;k xh^^f^M-ik ^D^y^Mz 

#x;>fc£) , c 6 _ 14 7U-;^^-f^;^-;p (flu 7i;^>f 

JM-*^-^:**;^-^ (flu ^>S^**^*#;p#-;k 2-^-7^ 
15 ;p^^;i/^^^;pfc;^a, 5 afctte j|**iR^*^#n^(«, 

3 -^x^;^*-*;^-^, 2-7U;WMtok 2 
20 Kf«» Bgtf ft* 1 L 3 eo^D^S^rr § 5 Sfcfct 6 MM* 

yxwtAMt^Ma , c 6 . 14 7>j-JH^fA^;p («, 
t^Ok ; E7-c 1 . 6 7W-x;i/7r : e-f;i/ (au /f;i/7ji/77t<jk 

X^X^77^^a , ^-C 1 . 6 7JW-7^7r ; E'f;l, m, 

^^Ji/77^;k yx^x;i/77 ; E<Mf) % c 6 _ 14 tu-;p- 

^77*-f;P (#U 7iX^;P7 7^Mt*) , Ci.e-TK^^* 
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(m, 7izKMrjk 2-±:7^;w;uP#r:;pfc£) , c x _ 6 
TJi/+;i/^;i/^Y-;i/ (flu i?M;i,7Y-Mt") , 

5 , x;i/^^y > xjift, c x _ 6 7 ^ ~)V (m. 

/ - c 1 _ 6 7)i*)i- xjiy r ^ )\<tz Eo c j _ 7 t >-;PS/W£ t 

15 5 h\ 7 P Dfcf^>75 h\ 2 -7DD7t h75 h\ 2, 

75b\ 2, 2, 2-hV^DD7irh7$F&<?£K C 6 . 14 7U-jHj, 

;i/#*-y-^K (flu ^>X75h\ 2--)-7^M)v#*d-$ % c 1 

X-^)\>X)Vi£~)V7*J-fcE) , If* (C^.T^KM-^) 7^7 («, 

ht, 7$ A tfx (x^ii/Tui,*- 7^y^£) , 

c 6 _ 14 7U-;i/x;i/3j>n;i/7$y <#ik 7xzji/7M-^7$y, 2 -± 

25 APy>-ffc$tlT^Tt)J;ViC 1 _ 6 7;W^-*;P^^5 H> c 1 _ 6 7;pp 

*->-#;M^tfis b\ c 1 _ 6 7;^;px;^x;w7$y, t?x (c,.,7^ 
- ;p) 7 ^ j 1* E<d c ! _ y 7 ~>;^7 5 j mm £ u> 0 
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, CLjJ^^iz-ijM-j^^ (#k ^h+'>A;p#-;p 
ih+^M-M+i/. ^V^n^^MzM+y, tert 

io ^^-^i^-^^ 

MIBg^A^^^^T, s5f3 (1) ~ (32) ZMlttlZ 2 & L 3 

20 (33b) ItC 6 _ u 7'J-iH [COC,. 14 7U-Mltt, 757, Any 
$ tlT ViT t> «k ^ C 4 _ 6 7 )V*)V -Jd^-^TS/Z^t/^H, C,_ 6 

75 y, c 1 _ 6 7^3^>—^;i/^-;i/-c 1 _ 6 7;WP75/^£^e,il« 

25 (33c) c 1 _ 6 7;m^>--c 6 _ 14 7U-;u-c 1 _ 6 7;i/n^^ 

(33d) mmm^r^>mmm^mz^mm^ mnm*. mmm^mfrz 

Mi£ft& 1 &n L4i0AfnSfmt5 5ftHH4 JtitSiRS [CO 
**y, Ai^^c^^HiK c 1 _ 6 7^;p-^;p^ 
n;^^>- Cl _ 6 7;i^;k C lH 7m C 1 .,7*3+'/-*^-' 
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)V - C x _ 6 7)V*)Vs C x _ 6 7 - * JWt^E-f )V- C x _ 6 7)\,*)VU Eft 
(33e)5$-NR 12 R 13 T^:b$*l3S 

n;p-c 1 _ 6 7;WK(iii)^-c 1 _ 6 7;^^T^y-^5 i i/>-x;i/7 7 
: E-r;k-c 1 _ 6 7;p^;k (iv)*;i//t^;i/-c 1 _ 6 7;^;K wxjp^yt 
-f^-c x _ 6 7;^M (vi)c 1 _ 6 7;u^;i/-x;u*-;K (vii)c 1 _ 6 7;i/n 
io 3^>-:*j;M?-;k (vHi)$?-c 1 _ a T;pa+^-*;p#=:;i/-c a _ a 7;^ 

~;k (ix)5*fctt6a«*5RS (0!U MflMTO^IgStlH^ 
»*JK^j^&3l«n* 1 fe^L 3!o^ng^Mt5 5 £ fete 6 M 
m^S) [C©5f:fc«6JMK*£iI£«».:r$A Cl.T^-A^ 

is T^T%>«k^], (x)AP^ , Mt:$nT^T j b«fc^c 1 _ 6 7;^;i'-*;i/^;K 
(xi) C ! _ 6 7)\,*)Vtt- C j _ 6 7)Wh #;H?-;k (xi i) c \ _ 6 7» 
x;^7 a c,. 6 7;wi/-*;H-;K (xi i 0 c x _ 6 7j^j^j^~ 
;w- c j _ 6 7 # jk (xiv) 7 $ v - c x _ 6 % ;i/$:ijk 

(xv)AD^>ft:$nT^T%><fc^c 1 _ 6 7;^;i'-5?7;^-;i/-75y-c 1 

20 _ 6 7MJV-*M-JK (xvi)C 6 _ 14 7U-;P-*;Wfc;K (xvii)2Uktf 

* ^> - c 6 _ x 4 7 u - * - ;k (xv i i o c a _ 6 7; wurxx t-zwe $ 

tlT^Tt>c!:^7}sX^/-C 1 _ 6 7;i/^-C 6 _ 14 7U-;i/-^;i/fc;K 
(x i x) C , _ 6 7^3 * v - * ^ )V&G LT T <b <k ^ 5 * « 6 £&$iit 

25 3flOAfnIfmn5Sfc«6IS$i) -#;kfc;k (xx)5£fc 
*1S 1 L 3 flOArDl^^ttS 5 *fcfci 6 M^USi) - C j_ e 7;p 

^;u-*;i/^-;k (xxi)c 6 _ 14 7U-;i/-:t*i/-#;i^-;k (xxii) # 
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(33f)5£-CO-Ha 1 (H a 1 «AB^>gf€/7t) T^^n^S, 

6 7; i/^jk 5 * a 6 ji^n st - c ! _ 6 7 » e, a ems s 

(33h)5£-C (=0) NR 14 R 15 irS^$n-5l 

fcV> t 3 i©ATngf^fT5 5 6 - C ,.,7^ 

(iOiJM^y-C^eJiWk (iii)C 1 _ 6 7;m^i/-^;^n;V-c 1 

_ 6 7;i^;k (iy)> ? -c 1 _ 6 7;^;PT$y-c 1 _ 6 T;^;K (v)*;wtt 

-f^-C,.,7m, (vi) C^.T^AM^^-Cum^ 
(vii) 5£fc«6M»§?i («, ey^&^OKHdiR^^fcgsgig^ 
fi£lf/iC^> K^M^d^a^n-5 l !&:Ub3flOAfPl?^ft5 5 $ 
&tt6AS*St) -c 1 _ a r;P+;i>*;i/A : E-f^-c 1 _ e 7;p+;p % (viii) 

K*^** £ jlfcfftS 1 fcv* b 3 i©ATDgf^ft§ 5 6 M 

mmm) -rsy-c^.jjM^k (ix) x^^^jv-c^^j'j- 

-;k (xi) c^jM^xxTMsnTmcfc^^^y-c^e 
mji/-c 6 . 14 7u-;k (xii) ommmm strnm^ 

MttiHf, »*®TP£j&>safcrn* 1 ^1360^0^ 
^*^wr«4^^bi oM^gi) [c®4&^n og.mmmmt, ad 

LWCfcJ;^] , (xiii)C 6 _ 14 7U-;i/-*;Wt ; E-r;i/-c 1 _ 6 7;i,^;p 

siatis a-xdjm^ ft lfi^v 4m^ft mm l < « 1 m>L 30) 
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*mmmmm&* ao 4^114 mmtimmmmm, m 4 & u l i 4 a 
Kiti^b3fl) 4&^n 4M^#»^s^£^^c>ti, mm 

fetes ^*>x- ■>< 7#>>v -f ■> K4)> fef E3.-;w -f -5 #>A-;k > U 5*- 

^7V-;k tf^i/-;K tfu^x n-^s/h^: 

tf'J^X tfr^X KU5S», tf'J^X y-JX 4H-*/iJS?>, 

KnU3f>, tMU5», fcT^^X WJ>, fttWiJX l, 2 
K 4 ft V^b 1 4 JMt*» i t O 2 * fi 3 fltttJteiRS tbT 

a. ***ra*fcsaMfp, kmc?. iM^6ioh^AfDR?« 

1, 2^>X-fV?7y-iK t7h C2, 3-b) W7x>,' 

^yux v>/ux /3-#,m?ux 7it>h'J^x 

T^U^>, 7x7^7^X 7x7WX -fV^DTX 
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iS^fbT^TfeJ;^75y;Sj , rg«IS*^f L/T^Tt)<fc My-*? 

is _he r«jftjss*bTViT%>«kv»iftft:*#aij , ±=a rgt^£;£bT^T*> 
«fcv>II*at*j , g^SA^>f© rrz/jmi (z<d rrs/;w*j «, 

ensAt^ BMtis i &u l 5 a, # * b < « i & l 3 mcommm^ 

AS!, B31^5j;^C^^n^ngmS^#-r-5^#liLT«, 
20 tt, SC. 
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10 R^bTtt, (1) IM^lTV>TU^fi«il, (2) 

(4) a-L-Ri- L 
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C5£«K Ha lttAD^XI^, D^tttfflBilB)^*^^ T^^tl^S^ 
&V»L1 4ft©*!Ra*SViJ3«^i|!^saj«-ft: 7 |c*S (C 6 _ 14 7U- 

i-^-^^;k 2-^7^;k i-7>hu;K 2-r>bu;k 9-r>h 

U;k l-7xt>h>JJK 2-7xt>h'J;K 3-7it>h'j;K 4- 

(1) Apy>Kf, 

(2) - has, 

(3) Ci.eTJM^g -fy^otr;K tert-y^&a 

H'Jyi^t'©Kig™i:i», «M(?, ****** &*<fn«' 
!^^3 i^AfD^^ft^ 5 6 - C x _ 6 T^+JU 

(5) c 6 . 14 7U-;n (to, 7i-JW 
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;i/+;i/-*;i/#-;u75y 7-fc5P;u75 7 7ir3 l ;i'7$7) c, 6 7 
;^;^^--c 1 _ 6 7;^^-^^fe;P75y («, ^^^7ir^7 

57) , C 1 . 6 7W-7Jl,7^;i/-C ! . 6 7^-AMz^75; 

c 1 _ 6 7;i/^-*;i/^-;i,75/ /f;i/7Mzji/7tw$;) , 
C 6 . 14 7»J-M+y-*M-;i,7$; 7x/^;^7$ 

7-Sfc«> ? -c 1 _ 6 7;i/^;i/^;UA^-r;k ^K;P75y, AD^>gf 

7t^75/, yD^-^7$/, H'J7>tD7tW5/, ffAD 
f^757) , C 1 _ 6 7;i,a^x-^;^-;| /7 ^ 7 ( ^ * i^a^- 
-^T5 7) , (c^.t^jw (c 1 _ 6 7;i/+^x;^-;i,) 757 
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7$/ (#j, (7-fe^;P) 7$/fc£) , d_ 6 7 
-2-yntf;i/T$y^a , c 7 . 15 77MW^-*M-^7$y 

(6) AO^^fdctC^^^ + ^-Ca^^'J-MftT^Tt) 

2- (4 h^y7i-J|/) Xb^^a , 
10 (7) C 6 _ 14 7U-M*yS («, 7x7+y) , 

(8) AMt^SlbwtfeiUC^^Wfti (#I> *5P;|/^ 

O) *JWW;pft*bTViTt>j;^c 1 _ 6 7;i/+;^;P7^r:;p* (n, 

15 (10) C,. 14 7U-JWi (#3, 7x-j^t) , 

(11) th'P^yl, 

(12) mmm^umz^mw^ mnw^ mmm^m^^mun^im^v 

^U^;k -fy<>HU-;k 7U;k ^x-;k trus^k */u;k ^> 

^7y7y'Jy-JK 7tt-)Vfc£) 

;i/^-;i,-c 1 _ 6 7;WK c 1 _,7;P3*'>-*^#n;k 7j;wt^;i,- 
25 c , _ 6 7; c x _ 6 7)\>*)v- # ji/^-i )V- c x _ 6 7;i^& £a> $ g 

(13) 7j;i^^>a> . • - 

(14) 5£-CO-Ha 1 (Ha lW\U^>m^^t) T^£ft5g (fcL £ 
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(i5)c 1 _ 6 t;1/^-^jju^-ji,s r±^)^a) , 
06)c 1 _ 6 7;v^-x;^-;vs («; , 

(17) c 1 _ 6 T;Pr3+>/-^;^-^s , 

(18) x;i/^7 : e-r;^ 

^ L 3 *©^Sr 5 fc 7 Ji**!ft£) - C 1 _ 6 7 ;M-;k 

C 1 _ , - * )Ws - ^7 5 / - C , _ 1 4 7 ij -;|,& 6 « tf ft * g& 

<19)5£-NR«R b T:gtt>$ft.5£ 

f** &««ft* 1 & V> b 3fl©AfDS?mt5 5 6 
~ C '-« W ^ (WCj.^J^ + y-M^-C^eJ^K (v) 

(vi ) *^t« -f a- c , _ 6 7 (vi 0 y ^ c , _ 6 7 ;|,*Jk 
^-c 1 _ 6 7;i/r3+^-^;^-;i / _c 2 _ 6 7;^-;k (xi)c 6 _ 14 7U-;k 

&tt 6 [C®5£fc|*6Jl*;M£tt. 757, c,.,/^ 

-*;M5*tf-5 b\ c 1 _ 6 7;p^-x;i,*-;i,7$/75:t^6M«ti§g^ 

X**bTViTt>J:^], (xiii)AD^>-fb$nTViTfeJ;^C 1 _ 6 7;Wl/ 
(xiv)c 1 . 6 7^;^-c l _ 6 7;^;i/-*;^-;K (xv) 
c 1 _ 6 w c , _ 6 7W-*j^rjp, cxvo c j _ 6 7;p 

^-#;i^-;k (xviii)AD^>-fb$tiTViTfe<fcVic 1 _ 6 7;p^-^;p 
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#~;k (xx)*;i,^^^-c 6 _ 14 7U-;1/-^;^-;k (xxi)c 1 _ 6 T;i/+ 
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Slilf^^ Siltfn* 1 &V> U 3 fKD'NT-PKTS^t" 5 5 6 M. 

#;kfc;k (xxv)^;W^i/-c 1 _ 6 T;i/^;k (xxvD^Wt^^Ok (xxvii) 
AP^>flj$nT^T'bJ;^c 1 _ e 7;^;^;wt*-r;k (xxvii i) c x _ 6 

;k (xxix) 5£fcfci6S1Iligi (#N t?U^;P&2©ift*J||C?a^ta5*S 

5*fctt6**#iR) -*;i//tt-f;p, (xxx) c 2 _ 6 7;i^r-;i/-#;i^- 
;W (xxxi) **V»**bT^T>b«fc^5*fctt6^S[S§ig (0!K IfPUv 5 

3 i®AfDjifmf§ 5 6 mmrnm) -7$y-c 1 _ 6 7^ 

20 ^;i/-*;i/^-;K (xxxii) (t+VS^tlWTt)J;^5Sfctt6M 

mm trnys?=^a:£©«*it^£wncaj*R^ mum** ft**? 

ffr ZMlfftZ 1 L 3 flOAfDlfSfft-S 5 6 M^ifig!) ) 

(C,.,/^) T^y-C^^W-AJtok (xxxiii) 

****rr*5*fctt6juMW) > (c^jjw*;^) 75/ 

-Ci.eT^^-^^-jK (xxxiv) C C !_ 6 7;i/^ 

;kfr;M?-;p «ftM?«ftfb£nwTfc<fcv>) , (xxxv) An$*>fl:Sft 

WTfcJ^C^T^^kXJk^-Jk (xxxvi) X^Tt-fJk (xxxvii) 
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-.7;pa^s/-*;pj|?n;w-c 1 . e r;p*;k (vi)^-c 1 _ 6 r;^;PT^y 
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^k^A^^-C^^k^k (ix) 5£fc|*6AJK*llt («K tfU^ 

1 3lOAfDM^^tf t5 5 e.Mii) -c^r^k^A 

xnK^*^-r*5*fctt6Jl**ai) -Tsy-c^w*, (xi) 
x^77^;p-c 6 _ 14 T'j-;Hc 1 . 6 7j^jK (xii) c^.r^a* 

^t*lWt»J:V»C a _ l4 7iJ-^ (xiii) C^.TJMr^TIXfJP 
ft:$nT^TfeJ;^^*;-C 1 . 6 .7;W-C 6 . 14 7'J-;K (xiv) 4 
OMU^S 7iz5P~jk t°D'Jy-Jk kWJ^n;k a* 
*bKPT*t!^ tfu^;k try$>>-;k fcf:7^-;k t°u^v-;k 

20 l-7ift^>^D [2. 2. 2] rfr£b- 3 -. r;P&£©«*S^K^fca6* 

54^U10MII) [u©4^Ll OAttSSRStt* Aoy>gf, 
C^T^^k ^V^^^6.^^n§g^S^l^^b2fiWbT^Tt) 
<fcV>] , (xv)C 6 _ 14 7«J-;i,-^;vn ; E-r;V-C 1 _ 6 7;Wk (xvi) tF 
o+^-C^.TM^ (xvii) ^V££WLTt*TfeJ:V>5i;fc«6A 

mmm m, tfnu-^k tfu^&eoft^K^^icag*^ mnm 
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(21)~>T/«, 

R- l «'bv>»-tbti$-n5 rit*»j tim t?-u-s?;k ^xx 
;k 7'jjk ^$yyu;k ^yyu;k */u;k 1, 

us>;k tf*^x;i,&£jW*L<, #ttru^;k 1. 
10 ^;p^^*wag7?S5. 

(l) /\ny>gf, 

*V l/T^T fe «fc Iri 4 L 1 0 M^StSi* W. t?U i^k 

(3) C^TJk^v'S (#!K , 
25 (4) C 6 _ 14 7U-M («, 7x"W , 

(5) Ci_ 16 T7)v*)vm ^>^jv) 

*;wtff jk fc KD+y^ti / t^tt)j;^c 1 _ 6 7;w-* ;k 
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(6) 4^Liommmmm t?y^;k *yy;p, -fv*yu;i/fc£ 

**y, 4fctobl OA**** m. KUSWfcg 

(7) rt+yg, 

(8) nasfc satarn* i an 1 5 * " b < a i & to 1 3 m<o 

tf, ^D^nwk y^n^jk 5^D^>?;k ^da+^MS©' 
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(1) c 1 . 6 7^;n (/^;k <fyyptr;K tert-r/^fc^) 

7»-#M*4 jk G i-e ^;i^+-^-*;i/#ci^^4 1 '>, C r _ 6 7 )V 3 

4>'-^;i/^-;i/-c 1 _ 6 T;i/+;i/-*;i/A ; E-i';i/, 5S^a6ilii 

6i«ns i air> 1 3fl©Af ngf 5 &rci,t6mnmm) - 

L 3 flOATDgf^ftS 5 Sfcfe* 6 MUfitgi) JPA 

-^;i/A^E-r;p-c 6 _ 14 ru-;k 4^^lioiiii (Ms eusw& 

fl©A7 l o«?*«-r*4JQ:ViL'l OA***) -^A^-f C 6 _ 14 

(2) C 3 „ 6 y^7D7WI («, $/*pv\*^;p) % 

(3) c,_ 14 7'J-;H (M. 7x-;W 

25 [£©C fl _ 14 7'J-JWS«U C^^^P^v («, /b^» , 75/, 

#;ki^x AP^>^$nx^Tfej;^c 1 _ 6 7;^;i/-*;^r:;i/75/ 
m, 7iz^;i/7s/, hU7JvtD7t?;i/75;) , c 1 _ 6 7;vp^v- 
#;ktf-;!/7S- / («, ^ h+^;^-;U75/) , #;W5JkT5/, ^ 
h\ C 1 _ 6 7;1/^x;1/tJn-;P7 5/ (W,- /5F;k*Jl^-;i/7 5/) , (C 
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(C^.TW^W-JW 75; («, y^;i, (y^X 
7^y&<?£) % c 1 _.7;m^$/-*;i,#n;p-c 1 _ a 7;^;P7 
^y («; 2-xh+^;^-;p- 2 -yptf;P7$y^a , 

^tixfM $ nx ^ t fe <t y - c ! _ 6 7;i/^;p, ^ y - * & \x 

7$ y ( ; #v Wjum^jW^cj^ ■$ y^Jfe^^^^^s^^ 

7;wk c 1 . ( r*3+s/-***-^-c 1 .,7ji4;k c 1 _ 6 7;i/n^ 
# jw^-fyp, **y, 4&hli ojMgstgts (flu t?u 

^ l 3 flo a^pjk^«^tt« 4^110 jt****) sa«ns 

H4Mill (09, 7if^x;k tfouvnjk tfAU^-;K <y^7 

^U^n;k ?7i?7»/'J^;k A*t>-fc Hn7if fcfx;k 7U;h 

;k h°UvjK ^;u;k -fv+yj;k A>yy^-;K t°y$^-;k x 

(4) C 2 _ 6 7;i/^-;US/S; » S t 

25 m, 7>hu;m, 7x^>hu;t^&£aw>s*i, &^t-*k A>i?>gt 
Dre$n§iiitbTii leas^a*^**^ hems 



WO 01/70746 



81 



PCT/JPOl/02277 



3fl) £tr5fcV*L14M**fc£jWfl^&n, IMfcttfctt, (a) 5fcV> 

u4Sftii$i v (b) 5 3&iriLi 4gkmmmmms (<o sk^vi 

^7V*-;k a-*1rV-;k l£5YA-;k tfU^X N-^^F-fctTU^X 

Uv>, tf^Uv^X t?^5?>, ^;kftl)>, ftWU>, i, • 
ft 5 fcH L 1 4 5**3R£^>-l?>i(t£0 2 3 m&m&mtVTtii, 

iH-^>x<5yy-;k ^>yC**uv-;k ^>y^7^-;k 

1, 2-^>X-r7^7>A-;k C2, 3-b] ft7iX ^7>h 

l/>, +1t->^>, 7x^+W>, -T>H-;k -fV-OF-Jk 1H- 

U>, WJX #;WV/-;k J3-#JI^U>, 7oc±>hUi?X 
Uv>, 7xty>, 7i;f7y>, 7x^fyX ^fV^PYX S?b 

h □ ^ > v* 7 7 >& £ ^ e, n-s . 



*<WO 017074«A1 t > 



WO 01/70746 

PCT/JPOl/02277 

82 

tf^U5?X tf^^5^>?&:^WSU<,.#(chfU^>, 1, 2-yh 
H n fcf U 5> > & # $? Ji t 25 § o 

ET^nS %$tlT^TU^ifIfj tltil S, SO, SO 

7mmT. (ii) iii$tbT^ TfeJ; ^ ttis> 7ly)Vmn . 

1 & h 2 » IT^T <fc V^lf IC^& £#jB u £ 

ET^n^-cs-o-, -co-o-, -s-co-, - <ch 2 ) 

k -CO-, -NR--CO- (CH 2 ) m -, -NR--S0 2 - (CH 2 ) m 

-S0 2 -NR^- (CH 2 ) a - % -O-CS-NR— (CH 2 ) 
-NR--CO-NR-- (CH 2 ) m -, -NR--CO-CH 2 - (CH 2 ) 

m — nr 1 c - R ic t±*mm^ mmm^LT^xh^r^jm 

X3Mk ype;k f V:/otf,k <y^;k sec-^;k tert 

- >^,k c , _ 6 fwvmk am ^ s n*. 
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5 (iii) CK (iv)S, (v) SO, (vi)S0 2 , (vii) 

(ix) -N (c/_ 6 7;i/*;P~#;i,fc;W) - — N (7-fe3MW , 

(x) -N (C,. 6 r^3+'>-*^) - -N (xh*^7JM^ 

, (xi)-N (c,_ 6 7;^;i/-x;i/^-;i/) - -n 
io (xii)-co-o-, (xiii)-s-co-, 

(xiv>- cch 2 ) k -co- c^*, ktto*fctti^-r) xmznsm. 

(xv)-NR f -CO- (CH 2 ) raI - (5**, R'ttm^&ttC,.,^ 

(xvO-nr«-so 2 - (ch 2 ) m2 - cot, R'Hak^M&ec^.y 

20 (xvii)-S0 2 -NR h - (CH 2 ) m3 - W+. R-ttTk^^fcttC^. 

(xviii) -O-CS-NR 1 - (CH 2 ) m4 - R»tt**JK«)5:|4c l 
-e^WJH (#k *?\>l/) £\ m4«0 ^/cttl $^T3 T&snsg, 

(xix) -NR'-CO-NR"- (CH 2 ) mS - COT, R I tt**K^*fcttC 1 

(xx) -NR L -CO-CH 2 (CH 2 ) m6 -NR m - COT, R L tt**IC^*fc 
teC^T^^g R m tt7j<*M^^fc«c i _ 6 T;i/^;i/ 
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2-^73Mk i-7>hu;k 2-7>hu;k 9-r>hu 

;k l-7xt>h'JJk 2-7x7->hUJk 3-7x7->h'JJk 4-7 
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fc£©6fclr*Ll 4M©¥^^§^«^#31^#^-ft; 7f c^ 

ioatd^^ i §m± i ^ u 4«, » * l< ra i & u l 3 «) 
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*>X**"9-V-)V* ^>V*;P7V*-;k 1, 2-^>X-TV^7^-;k ^~ 
7h C2, 3-bJ ft7i>, ^7>M/>, ^^>, Oh'U^, 

5 ~;k t?5v*-;k t:Uv>, tf^x tfy$^x tfu^ 

x *:*-v*UX "»;ux fl-A^stfux 7it>hu 

s&ttciti&oat (0^b<«, rams) (*F£b 

fi, #£L<«l&V>b3fl(De&gjWBV*S*l<5. 

R la T^ns r«jftai^b T v>T'b«fc^7$yaij turn ass© 

M«^LT^T ! feJ;Vi7;^;i/a^«mS^#LT^Tt)cfc^7U-Jl/ 
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15 _ 8 ^D7W> (W*.Hr, ^n^x ^n^x ^D^-iJ- 
^ D ^>« ->£D^>^X yi'DA^tX y^OA^rX ~>^n^ 

^D^>*X ^DA^U-X5:f0 5^61©M J/^d^\ 
20 WJIU, 

3 ®) *tr 5 an v s Avmmmmm <#$ l < » 5 s^a e i«m 
25 *£) fc^/Busna. 

«fcOA#«fctt, fcWJ$?X ^7i^>, *;)/*yx 
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(10) (11) #JM**>\ (12) *;i,AHE-f;K (13) C^^^ 

;kfr;i/A^f;i/&a , (15) jJO^tsa (16) c^Tfr**-** 
(#k rt^ yntt^a , (3)c 6 _ 14 tu-;u 

S (#K 7xi;P7tfM^) , (5)C 1 _ 6 T;i/D+^>-^;^-;i,a 

;* h4^>#;i^-;k ih+^MrMi*) , (6) ti jvm, (7) 
z?*^M)\,n^)vtzE) , (8)^y-^yc«^-c 1 _ 6 r;u^-5 : -« 
(^c^r-JM^-*;^-;^ (^ ^5=-;^;p*n;i/&^) , (10) c,_ 

-OR 4 ' CR 4 '***^^ ««!»&*LT^T'fe)«kViftft****fctt7 > '> 
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(5) ****** (6) Ci ; 6 7^^- M ^ ^ 

Xh^*W=*ft £ ) , (7) ^- Cl . i7m . A ^ 

, (9) t+yftt^TW^^tg^ ^ M 
> (3)C 6 . 14 7-j-;i,^ MrM ( ^ ow^a , 

(oc,.,,/^^-*^-^ ( ^ ^xzmma) , (s)c 
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(W, -;!,&<?£) , (io)c 1 . 6 7W-xji,7^-jh («, 

R 6 Tw*nSApy>*^£LTtt, 7 7llf, AM?. 
20 [CCCl.TH^S (1) /\D^r>M^ (2) th'D^>S, (3) 7 

$/S> (4) ^;i/#^->, (5) ii)vn^)V, (6) c x _ 6 7;i/n^->-^ 
;p#-;k (7) ty-CLeTW-^M^^, (8) 5?-c 1 _ 6 7;i/ 
^;p-*;p;t^-r;k (9) t*y§f bT^Tfe«t^^lf^fctsg 

25 4&^ll 0 A^SifclltSSSitg (#k tfUS^k 2— TV-f >HUn;i/^) 
(iii)C 2 _ 6 7;P^r-;PS <#g, 7U;k 2 -^5F;k- 2 - 7°n^-;k%£) 

[;:©c 2 . 6 7;^i/S(ic,. 14 7'J-;i/ (flk 7x-;w ^lt^t 
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(v)c 3 , 6 y/7D7wi m, ^^DO^/fea 
v>. ] 
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it, Am<DmmmtLTM7xvtz mmm^Lx^xb^^t^mmi t 

mMvbvtim^zti, &^Tt>c 1 _ 6 x;M-;k« (M, *5P;k x^&a 
C 3 _ 8 y^n7^> (M;U£» ~>^d:/^>, ^d^>^>, yzw\* 

20 y*v'\*vyteticD5£rz\$6mmmm cmz, y?n^y?y) 

Isiao^cD^^sn^c tefrx-b (i) ap^>^ (2) ADy>ib^n 

25 TUT^^C^^JWk (3) AO^I^nt^Tfei^C^^^ 
(4) AO^^fb^tlT^Tfei^C^^;^;^^ (5) fcKP* 

~x (6) 75 A (7) ty-c^l^rsA (8) y-c.^TM 

5 y & £ g«ns wmmz i & h l 5 mm v x ^ x % <fc ^ c 1 _ 6 y 
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Tfe (1) -NH-, (2) — N (C X _ 6 7>M^) - — N 
-N (x^;P) -n C/Db?;» — n «yyntf;W -&a % (3 ) 
~N (C 6 _ 14 TU-;P) - M % — N (7x-JW -, - N (2-^-7^) 
, (4) -N (C 7 . 16 77W) - («; -N (^>SW - 

XtlTft O, S, SO, -NH-, -N -fcZifift 

15 *ktr*. 

Ytt (1) «iMlft#LTV»T'b<kV^5Fp>a*fci4 (2) 
&£) ^fc^MfU^TUl^fl/>l^fdl (2) 

t<fc£#? en -n 

R 1 ^ 



25 
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E 



lb 




XO-Hal 



C5£<k &m^ufflmtmmm%7K-r) xmznzmz, R 2 &<ktfR 3 ^*i-e 
rdtmmM%&VTKT%&\,*7mm%, R 5 ^mmm*mLx^xh^m<t 



10 R. 6 tR 7 i>mm?%mm¥£mzwmmmLT^Th&^3m*L8M.m 
^xh^mnm^, y&i ^rcit2m<Dc 1 _ 6 T)u^)mmvx^x%^ 
ut&M (i) -m 

15 R 1 *^ 
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tfcfito (I) -III) 

10 (I) «T© (1) - (23) *6»tf*l*«»*l^^U3«*LWTfc 

(1) /\ny>if, 

(2) -hDS> 

(3) Cj.jj^i (*^;k -f y^DtfJK tert-^)l/&£) 
[COC^.mm ADy^f, ^>77, **/*E-f;j,, Cl . 6 7 

^-*^-C 1 .,7Jl4JP-AM^A l 5£fctt6JlttSS 

1 & V> L 3flOA7DRfmt5 5 *fc tt 6 MUSI) - C , _ 6 T **;|, 

(4) C 3 _ r >^D7WS (M> ^n^^p) , 

(5) C 6 . H 7'J-;H 7i-j« 



15 
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(c^eT;!/^) (C^^JM^l/x;^-^) 75/ (m, 
5 75/ (flU (7-fe^P) 75 /&<?:) > C x _ 6 7;m + v-^ 

;V75/&£) , c^^y^^ji/^^-^j^-jpy^y ^ >i? 
;i^4^>#;i/:fc;i/7 5/) , C 1 _ 6 7;i/+;i/-^;i/^-;P7$y- C 7 

10 JWt^-c^ej^-M^ysy-c^em^-AM 

-JU75/ (flU ^h^7tfjlT5/7tW5/) , C^JW 
?t-C 1 . 6 7;i/^-*j^-;i/75; (M, ^)V^7^)V7%j) , 
c 1 _ 6 7;w-7;I/7^-ji,-c 1 . 6 7W-*m- > ii,7$; /. 

15 )V*)V-%)\,i£-)V7^; m> ^AX)V^)V7±^)V7 5. /) , c 6 _ x 
4 7'J-;^y-Mtol,7$y (M, 7x/^->Mfc;i/75y) , 
tFn^>/-c 1 . 6 7;W-MA , t<^ hHP+^^Mt 

20 #£75/, C I .,7*3*3/-A^^, *WE-f;k * 

^7c^;i/^^5/^WLT^T : feJ;^C 1 _ 6 7;^;i/-*;^-;i / 75y 
7W7$y, ynk't^^;, bU7;^D7ir^7$y, hfAo 
<;P75/) , C 1 _ 6 7;i/3^^-^;^r:;P7$y / h*^;^- 

i5 ;U75/) , Cl.tmkw^ts; *j-)vt,)v* 

-;i/75/) , (c 1 _ 6 7;ww (c^.t^mw^) 75/ w. 

)V$—)V) 75/ /^;|/ (7±^Jl) 75/&£) y c 7 
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(6) ADy>IfSfcttc I . < 7^ 4l s / . C( _ i471J- . mi/Wft 

(7) C,_ l4 7U-^+5/S («, 7x/ + y) , 

(8) ^PA^MtlT^TU^C^eT^JWi (M, **** 

(11) tHD^yl, 

(12) ift*flr?a^fcas*«^ a**?, sawn* la^t, 

4fl©AfDfmtn 4 )i^i4Miis («, (fn.Jv-;k tr 
«vv». -iv-OPV-j^ 7U;k ^x-;k tfu^;k */u;k ^> 
777::;k tfU$>?-;K 7-h?VV^ 4s*WJV=l» % -fyw-j 

c x _ 6 7;wk c. , _ 6 T)\,*)v- ts )vn^ ju-c^tjv^ sg 
(13)^7^^^ 

(H)^-CO-Ha 1 (HalttADy>gf^ t) * 



OIO:<WO O170746A1 I > 



WO 01/70746 PCT/JPOl/02277 

99 

c 1 _ 6 T;W3^5/-*;p 3 j;n^-c 1 _ 6 7;i/^;K t+ys&ti,T^Tfe«fc 
^5^^t7il$Il t?U^;k tfPU^-Jk A^+hh HP Tift? 

&&&«v^ ft ^U7 - G i _-b T-;^;k 

c i.jm-^^ji/T? ;-c 6 . 14 7'j -;i/ft£^ &8tfn«s& 
(i9)a;-NR a R b, rst>$n^s 

6A**B <« v trU$?;Pft^©ft*«TPK^fcaE*«^ ABUT?* gtSiM 

-C,_ 6 7JI/^k (iv)C 1 _ 6 7;i/3*>'-^j^-;i,-c 1 . 6 7M;k (v) 
y-C 1 _ 6 7W75y-^5 1 l/>-7Ji'77 : e'f;i'-C 1 _ 6 7M;K 

15 (vi) %)\,n^ )v- c 1 _ 6 tjm^k (vi i) x^t r ^ )V~ c x _ 6 7m 
(viii)c 1 _ 6 T;i/^;p-x;p*n;p, (ix)c 1 _ 6 T;pp^v-^;^^;K (x) 
^-c 1 _ 6 T^p^->-*;pfc;i,-c 2 _ 6 T;^n;K (xi) c 6 _ 14 tu-;k 

h\ C 1 _ 6 7W-XJI/*-jV75y)St^6I^Sii 
S£:£LWTfc«fcV\U (xliOAD^ftiSnTVJTfeA^C^eT;^^ 

(xiv)c 1 _ 6 T;i/*;i/^-c 1 _ 6 T;p^-*;i,^-;K (xv) 

C x -tT)V*fr7>)V74~)],-Oi-t7)V*)V-i3)V#-^ (xvi)C 1 _ 6 T^ 

25 *)VX)\,*-)V- c , _ 6 T;M^-#;i/fc;k ( X vi i) 7 $ y - c 1 _ 6 t;^ 
;|/-tj;^-;k (xviii)AP^>{b$tiT^Tfe<t^c 1 _ 6 T;p^-^j;i/ 

fc^-TiS y - C ^TJM^-^jM^'k (xix) C 6 _ 14 T U )V 
ti-M (xx)*;Pa|5+2/-C e _ x4 TU-;i'-*;U#=i;K (nOCL.TH 
;i/Txxr;Hti^nT^TfeJ;^*x*y-c 1 _ 6 T;^;i/-c 6 _ 14 TU- 
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(xxii)AP^r>liC^ t*V$fcttc,_ 6 7^^>-^ 
bt^tfej: ^ 5 ^ fcfi 6 Hit (m. ifD'j^k tf.ye?;p 

3fi©ArDlgf ^ttt§ 5 SfdJ611iI) -#;l^-;k (xxiii) 5 

mmm) -Ci.^w-^M-jk (xxiv)c 6 _ 14 7u-;u-^v- 

#;i^-;k (xxv)^Jl/#4 i >'-C 1 _ 6 y;i/4 i ;K (xxvD^A^-Ok (xxvii) 
Apy>Yb$nT^T*>«fciriC 1 _ 6 7;^;p*;p/^>f;k (xxvii i) c 1 _ 6 

10 T)V*)\,- * fr7$=L)i>7 =i y UTViTfe <fc C 6 _ , 4 7 U ;wt*< 
;K (xxix) 5£fctt6a«*gt (M, tf U 5?;U«:ff©ft*K^K^fca*gc 
^ fiSmiB\ 8l*S^*>&iS«n5 1»:ViL3'fi0'SxP®-?^^f*rs 

5$fcii6isii) -#;wt^;k (xxx) c 2 _ 6 r;i/^rn;i/-^;^- 

;k (xxxi) t^VM|fUT^Tfc<J;^5SfcfJ611il (0!K hiDUy 

^U3i@©^P^^Wr^>5^fc«6M»S) -T^Z-C^eT^ 

(xxxii) (t+VS$tl/TlJTfc«fc^5t&tt6Slt 

20 (C^eTJW) T^y-C^eT^^-^^fcjk (xxxiii) 

-Ci^rK^-*^-^ (xxxiv) c^jjMJPft-c^jj;^ 
25 (^fC^teg^tiT^Tfej;^) , (xxxv) Apy>ft$n 

T^TfeiViCi.eTJl/^X^njk (xxxvi) 7^7r^^, (xxxvii) 
(20)aS:-C (=0) NR c R d TSfe$nSl 

[R c *5j;M d Mn^n(i)7jcmM^ (ii)c 1 _ 6 T;^K (iii)s*fce 
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\$6m&mm) -c,. 6 7;w, (iv)^;i/^^rv-c 1 _ 6 7;u^;i/, (v)c a 
-c,.,7m (vii)^;i'At'f;p-c 1 _ 6 T;^;k (viii) 

^.rf^-Cx.eT^^k (x) ■S&tcte6M.mmm (M* IfUSMl/fcgOfc 

TDHf$tff§5tfc«6IIiI) -T^y-Cj.eTjW, (xi) 
^jt-fJP-Ce.j^'J^-Cj^mjK (xii) d.eT^n^ 
f**l/WtJ:lr>C l . l4 7U-^ (xii'i) C.^mWf* 
ft*nT^Tfe«fcir^x*y-c 1 _ a 7;wi.-c,_ 14 7;u-;k div) 4 
^H0g«*lS(i, 7if^~;k tfou^n;k t!^us?-;k 's* 
.^hFPT-iftf-;k trus?;k tfu$^-;k tr^^-;k fu^-;k 

l-Tlffcf^P [2. 2. 2] *^h-3— r;^^©^*S^«^K:ffi^ 
§4S^L10M$1) [i!04ft^Ll OISflKt AD^*>If, 

c a . 6 7^;k.t*y&^6i«n«t«a*i-ft^i / .2fl#tT^T% 

«kKI . (xv)C 6 . 14 7U-;i/-*M^-i';i/-C 1 . 6 7;WK (xvQ tH 
D^'>-C,. 6 7», (xvii) ^V»$WbTUTfeJ;Vi5*fctt6M 

=f- : mmws^mfr sg«ns i v 3 i©AfDMfmt5 5 6 

(21) ~>7yS, 

(22) ^y-S7c«^-c^ 6 T;k^;k^;w^-r;k^^-S (#ik itttJMjfr 
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(ii) £TF© (1) ~ (8) fr£>m&tlZ> 1 3ffi<Dg^S£WbT^Tfc 

(2) Cj.eTWIt^iDTMM, tfJM^X Cl.T^^ C 

S«ti5lJ5:^b3fli©'\7 t P®TF^^r-r«4 35:Vibl 0 % )\, 

(3) ClJ;^^, 

(5) c T . 16 77^;i/S [^©c 7 _ 16 t^;i/^;h^ #/m?*$/, c x _ 6 
T;i/n^v-*;i/^-;k #;PA^;k kHa^f UT^tfei^d 

(6) . &mm?&stuz&mm^ mnmtt&zmmmTfr&m&tiz 1 &tr> 

(7) t+VS, 
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(8) ; 

(iii) C 3 _ r >^D7JWH;tfett 

(iv) it-L<-R ia ' (mz*^u>. %)istf~)i>$i%itemmm*&VT^x 
h£^mm?&mh, R ia '« (i) ?mm^ (2) c 1 . l 7Hw«ku! 

6 — 1 

Mv (3) C r - W^^^i*^^ (-4).. 

KM^fticgstig^ ftsus^* «fctf»jiB^ saana i &v> u 3 m 
6 7;w-7^ys, (6) c._ 14 TU-;k-T^y«&tt (7) km? 

R 2 ^J;^R 3 ^n-?n (1) (2) ®^n^>I?, (DB&S 

15 Tfc<fcV>*Kgfc£) , ®iII^bT^T%J;^7$yS IS 

fecfc^C^.T^JI^fctt (3).C,.,7^3^^-^j^i$^L, 
25 R^R 3 }«t§MH^t*tC3. 8 y^D7M>«UTt)i; 

R 4 ^ (i) 7K*M?, (ii) ^>7;S, (iii) C^^M^S [c©c 
J-67JV+JHH (1) An^r^If, (2) 5/7/S, (3) C^^^n^ 
->S, (4) tKD^yS, (5) T$/S, (6) ^/-C^^M^S 



* <WQ_017O746A1J_> 



WO 01/70746 



PCT/JPOl/02277 



104 

(7) y-c.^y^y^yi, (8) hu-Cl.tk^^ 

-^AS, (8) ^V$ftT^TfeJ;^KiIB^|;gig f> fi£3tfC 
bi oilill, (9) C 6 _ 14 7U-JI^:*\ do) DKF, (ID 

5 jjM^X (12) iJ)Vn^)Vs (13) CLeJJPn + y-^Mrjk (14) 

j ..- c t •_ 6 x;m^*— &;w^4;k (W- a«7^->k- <*6-> e j _< 6 
c 2 _ 6 7;H7-~;p*££& (v) *;i,=ui^£; 
10 N i*^)V) -£j*u 

15 . (1) APy>j^% (2) fc:HD + ^S, (3) rs-y^ (4) 

(5) ^Wt^-f;!/, (6) C X _ 6 T )Vn^y-ti)V^-)V, (7) ^& 
y-C^.T^*^-*^^^ (8) y-C^eTMjhjjMHJK 
(9) **y**LTV»Tt>J:^***^«^ici*lf^ % *j|*^J:r« 

muc^ &s«n* 1 & v* l 3 io^foufstfrs 4 v 1 0 

20 *»*^6a«tl<5«i(US*#LTViT'b«fc^] , (iii)C 2 _ 6 T;^-;i/S 
Cil0C 2 _ 6 7;^-;HttC 6 . 14 7U-M|iUT^T%J;^] , (iv)C 2 
_ 6 7;P^-;HI, (v)C,. e '>jrD7KJH, (vi)C 7 _ 16 T^;Wl/S, 

(viDC^eT^l/-*;^-^ (▼iii)c a _ 14 ru-;p-*^#^ai, 
(ix)c 1 _ 6 r^ri^i/-*^^-;i,s,(x)^y-^fcttv-c 1 _ 6 7;i,^;u- 

$ tt (x i n R*ac^£j^ fcg*m^, amis^s «fc e. 
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^ J - 3c tz. - C j _ 6 7)V*r)V- % )Vn^ 

fc<fcV>] , (iii)*;|/5;k (iv)Ci.,7^-M#->l,. (vJCj.^ 
5 (vO^/t^;^, (vii)^y -icfc&^-c^ 

e - »(viii) G x _ 6 y;^^- 

^> 

10 <, 

r 8 * j; oc'r 9 #*n*n**iHP s & a c , _ 6 

Y^XD 1 £fc « 2 {@0 C x _ 6 T) v*)vm h h < U7m&*& lx^x % «t 

15 at&m (i) -iv] 

(i) £TF<£> (1) ~ (20) i^StfnsSSIS* l^^L3ifLWTt) 
<t^C fl . 14 7'J-;H: 

(1) ADy>HCT, 

20 (2) "hui, 

(3) Cl^WS [^©0,^7^1(1 Aoy>if, y/;, # 

C 1 _ 6 7;^n^^-^;i/#-;i,-c 1 _ 6 r;p+;i/-^;|,A^-f;k 
25 fDlf 5 tfcfJ 6 iiii - c , _ 6 7;p W-^Mt^f c 

frbmitnzmmmzmvx^xh&w % 

(4) c 3 . 6 i/^n7WI> 

(5) C 6 _ 14 7'J-JH 
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[£©c 6 _ 14 7y-;w«BU 7$a AD^nmwuc,.,? 
;w-*M-^75y, £Wh\ c 1 _,7;p*;^;w*-;P75/, (c 
•>e^) (c 1 _ 6 7;i/+;M;i/*-;i/) 757, c 1 _ 6 7;Pn^->-^ 
^#-;p-c 1 _ 6 7;p+;P7^y^ss«nsggis^LTiriTfe«fcVi] , 

(7) c 6 _ 14 7'J-;Wyi, 

(8) c 1 _ 6 7;^^«> 

(9) c 1 _ 6 7;i/+;i/x;i/^^ 

10 (10) C,_ u 7'J-mS, 

(11) bHD^l, 

(12) ^^^TO^tg^^, ttjiK^ s.aar 1 

15 1 _ 6 7;i/^, c 1 _ 6 7;pn^>'-*;^-;p-c 1 _ 6 7;^;k c^^p 

(13) ^;w^^g, 

(14) S-CO-Ha 1 (Ha n*AD^>jg^^f) T?^S*l£&, 

20 (i5)c l . 6 7;v^-^;i/^-;i.s, 

(1 6) c ! _ ,7MJP - x - 

(17) C lr i 6 7;PD + ^>-*;^-;^ 

-fJP-C^.TJW+Jk IMMTOtftfcttMC?, ttJIJR^iaqKftS^ 

s^fcrns 1 & l 3 i©ATD^f^^tt§ 5 & 6 mcmst- c j_ 

6 7;i/+;i/^e>jl«ti§«mS^WbT^T ; bJ;^] % 

(19)5^-NR a R b TSt»^n§S [R^J:^R b ^tl-6tl(i)«f, 

(ii)c 1 _ 6 7;wk (in)mmm^umz^mm^. mmm^^zmmm 



25 
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c i-e^;k (iv) 0^.7^3+^^ ^fc^-c^TJWk (v)v 

^7^A^E-i'^-c 1 _ 6 T;Wk (vii)x;i/7 7 ; E'r;p-c 1 _ 6 T;i/^;k 
^-C 1 _ 6 7;i/n^v-^;i / ^-;i / -c 2 _ 6 T;^-;k (xi) c 6 _ 14 j u-;k 

(x i. i ) ik mm^mz^mm'. mmm^&&mm^^ihmmh&^^ 
l 3 a^^ttts 5 & e iiin [ c (Dmmmmz. y $ 

SMn^ttMa^WbT^TfecJ;^] , (xiii)7\Dy>-ft;^tlT^Tt)J;^ 
C^.eT;!/^;!/-*;!/^-^ (xiv) C LeT^JW-C^^W-* 

;k*-;k (xv)c 1 _ 6 T;^;i/x;i/^^-;i,-c 1 _ 6 7;i,^-^;i,fc;k 
(xvi)c 1 _ 6 T;Wkx;k*-;i,-c 1 _ 6 T;^;p-^;k^-;k (xviQx^y 

- C i 1 6 7)V3r)V- ZUltf- ;k (xvi i n >ft $ tl WT & <fc V* C x _ 6 
TM^-AM-^-y^z-C!.^^-*;^-^ (xix)c 6 _ 14 
7 U -)V - ti ;k# ~ ;k (xx) # ;k#4-> - C 6 _ x 4 7 U -)V ;k 

(xxi)c 1 _ 6 T^;i,Tx^x;Hk$nT^Tt)J:^7}sx^y-c 1 _ 6 T;i/^ 

«6Mll^-^;k^-;k (xxiiOC^gT.ikn^^-^^^-jl/^WUT 

#;kfc;k (xxiv)C 6 _ 14 TU-^-^^>-^;k€n;p v (xxv) #;M^ 
^-C^gT^^Jk^Tc^ (xxvi) t})Vn=E-i Jl^TI > 
(20)iS;-c (=0) NR c R d Tgfc$ti^l [R c ££tfR d «^ti^n(0 
tRUIIC^ (ii)C 1 _ 6 7;k^;k (iii)^m^^(c^^ m%JM?& 

M^^-C^eT^^k (iv)*;k^^^- Cl _ 6 7;k^;k ^0,^7^ 

^^-^kfc^-c^r^^k (vi)> ? -c 1 _ 6 y;^;kT$y-c 1 _ 
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;w^-i';p-c 1 _ 6 t;^;k (ix) &mm?. mnm^^xmmm^^ 
7M^MH^-c,.,7m (x) mmm^skfttz&mm^ m 

5 £frfe6RMmm-7$/-C l _ 6 7)V*)\s, (xi) X)Vy7^)V-C 6 _ 1 

6 . 14 7'J-Jk (xiii) C^eTWexXTM^nT^tfeJ:^^^ 
^yiStt^CLeTJW-Ce.Hy'J^K (xiv) ^mMTO^fc^ 

muc^, sSi^^cfc^mi^^ e.ii«n-§> 1 fc^ l s^^^^ph^^^- 
io #-r* 4 ^i/i (missis [£©£$sggtt, AD.y>gf, c x _ & t^ 

(xv) Ce.^TU-JHAJW^JP-d.e/JW^t] ; 

(ii) SkT<D (1) ~ (8) frt>m&tl%lf3L^L3m<Dm&MZGLT^Tb 

<fc v^^nt^^jcs*^, sm? & «t zsmmmf-itfi e. smns at p m 

15 J ?£lfcHlr4fl-&WrS5fcHl, 1 4j|&*9jUI : 

(1) AD^>If, 

(2) c,. 6 7M;H[e:©7JWHt c^r;^*^, c 

25 £WLT^Tfccfc^] 

(3) C^eTJPn^^S, 

(4) C 6 . 14 7U-JVS, 

(5) c 7 _ 16 y^;i/+;i/S [^oc 7 . 16 77^JWt 
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m-*;w , ? : E-r;pj&^a«n«BifeS*^rbT^Tt>j;iri] , 
(6) ^m^TO^t^^M^, mnu*&&xmmm*fr$m.mi%ii3.K 

liMv G-y- 6 7W-JK G x _ e .^>K34^- #;kfcJk -#;U/^4>k 

io (7) ^yat, 
(8) t+yFl; 

(iii) C 3 _ 6 ->^P7;^;US ; &TcU 

(iv) sS-L'-r 1 - (L'tt^^l^x *;p^n;pafcttg«iS*^rbT^T 

^ fc^^tliB^^U R la, « (1) TfcSSEHK (2) C^.T^+JMSJztf 

15 C 1 _ 6 7;p3^^5jlfitl«iliSIS§l»:^l/5fiW^TViTfe«klrJC 6 _ 1 
4 7U-;PS, (3) C 1 _ 6 T)V*)im'Vm&-£tlT^Th&^7kMm. (4) 

©Afngf^tts 4 & b i o mmmmmxmmtEnx^xh £v> c x _ 

6 7W-7$/l, (6) C,_ 14 7'J-JV-75yi$fctt (7) ft»Rf 

R 2 ^^rXR3^n^n (i) (2) Aoy>fc£ttTv>Tt>«fc 

R 2 tRniigf§Mf^tC 3 . 8 y^D7^>MLTt)J: 
25 <, 

R 4 ^ (i) fcmm?. (ii) ClJJWS ^00,^7^1}! 
(1) AD^r», (2) ->y/S, (3) Cl.T^+S/S, (4) tFD' 

(5) T^y*. (6) tz-c^^my^ys, (7) y-c, 

<gl _ 6 7W7$yi, (8) h'J-'C 1 .,7^7>t-^S, (8)^ 
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SfcfftS l&^L3 0OA^nliC^£^WT&4&^Ll OMItStgi^, (9) 
C 6 _ 14 T'J-;!/3^f\ (10) tfWK> (li) (12) #;wt^E 

<f;k (13) CLeJ^^^-^M^k (14) ^/-C^lrVM^l/- 
5 *r;i/A^-r;K (15) *)l^)i7^y, (16) Cj^/^Jlz-^Jl/^it^ 

10 -X*J»^©^, (i)**«r^F, (ii)C l _ 6 T;i/4 i ;^*^:«(iii)AD^> 

X*«#fi^©«P, (i) **Sf, OOC 1 _ 6 7;P^a£ [^©C^eT^ 
^Stt (l) Aay>Rf , (2) fcHn^>S, (3) 75 71, (4) 

(5) ij)vn^)v. (6) c 1 .,r;p3+'>-*^;k (7) ^ 

15 y-CnTH^-AMt'fJV, (8) ^-C^^P+^-^WS^Jk 

Kin? ^ si«n§ i Jiiri u 3 ioAfPi^^tt t§ 4 & ti b i om 

tmm%fr<E>mt£n&WMM&&LT^Tb£^l , <iii)c 2 _ 6 7;k7--;i, 
£ C^©C 2 _ 6 T;^^;^ttC 6 _ 14 7U-;i^^bTViTfe<fcVi] , (iv) 

20 c 2 _ 6 t;^-;|/S, (y)c 3 . 5 ^o7WS, (vi)c 7 _ 16 r^;^;^ 

(viOC^.m^-A^Hi-, (viii)C a _ M 7U-;P-A^zi;HS, 
(ix)c 1 _ 6 T^n4->-*;i,#-;^ (x)qE/-src«^-c 1 _ 6 y;WP- 
ttfjfrK^ )m. (x i ) A D f >{£ £ tlT T & J; ^ C t _ 6 7)V*)V - x 
* tt (x i i ) Jfc*«^#* fc 38 <fc DttHK^ e 

?If^*teC 6 _ 14 TU-;U£WLT^Tt>J;^] 
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feJ;Vi] , Civ)C 1 . 6 7JV^r)V-tl)^-)Um, (v)C x _ 6 7 

)Vn*i/-%)V#-)Vm, (y\)tl)Vn^ Jim. (viO^y-^/tte^-C^ 

5 

r 8 * J: cxr 9 a^n^n**^ s fc c x _ 6 r;i/+;i/* £ , 

io Y^®7jc^S^WLT^Tt>J;V^^]/>S^7c«©*;i,^-;i/S^, 
n^O 1 *7K-fik&m (Do 
Cft£#J (I) -V] 

Cte^lb (i) -vn 
Crt;£*& (I) -vm 

(i) 2- MJV7^JW-N-[3-(3, 4, 8, 9-f h 7 1 F U-fi-/ b + 
3, 3, 8, 8-5" h ^ ^ 7 P [2, 3-h] -f V * 7 >J >-l-<t ;|/) 7 x ~ M 7± b 7 
$ b\ (ii) N-(y^;i/X;i/7jN-;|/)-N-[3-(3,4,8,9-T-h^t: HP-6-p< h + v 
20 -3, 3, 8, 8-x h 7* 3^1/7 D [2, 3-hH V 3V U >KJW7x-jW^^>7 
;^>T^h\ (iii) N-[2-(4-tf'Jv^;i/)X^;W-3-(3,4 ) 8,9-^b^t:F 
P-6-y h + v-3, 3, 8, 8-t- h y * 9^7 P [2, 3-h] -f 7 * y U >-l-f ;W ^ > 
b\ (iv) N-(2-75 7-2-t+ V I^l/)-3-(3, 4, 8, 9-f h7 k FD-6- 
y h + y-3, 3, 8, 8-f h 7 ^ D [2, 3-h] < V ^ ; U >-l— f ;W^>XT 

25 $ H, (v) N-^ fjh3-(3, 4, 8, 9-f h 7 k F h ^J/-3 ( 3, 8, 8-f K 7 

*5p;P7P[2,3-hHy*/ u>-i-f;w^>xy=M>\ (vi) n-x^;p-3- 

(3, 4, 8, 9-t- h 7 t H P-6-y h^>-3, 3, 8, 8 : f ^7^fJV7 P [2, 3-hH 7 
*7 U7-l-<;i/)^7XT^ h\ (vii) H3'-(3,4,8,9-fh7kKD-6-/ 
h + ->-3, 3, 8, 8-fh7^ 9^7 P [2, 3-h] -f 7 * J U >-l— T )V) [1 , 1' - h: 7 
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x -^-H ;HTir h75 F\ (viii) N-(2-7$ J-\, \-*?*^j\r-l-** V 
X^;U) -3- (3, 4, 8, 9-rh7hHP -6-* h * ~>-3, 3, 8, 8-5" h 7 / 3^7 P 
[U-h]^V^yij>-i-fjW/<>X75 h% (ix) 3-(6-X h*3/-3. 4,8,9- 
T F 7 b F P-3, 3, 8, 8-t F 7 * 7^7 □ [2, 3-h] < V + J U >-l~f ;P)-N-^ 
fJH>X7$h\ (x) B-[2-7$ ;-2-t+ V I^]-3-(6-I h+«> 
3»-^8».^-.K>b fcO^S^-S^-b ?k*&A>&U& i > SAkfatJfai y^-^Hf 
;»^>X7i5 F\ (xi) N-(2-75/-U-y^^h2-t+VX^)-3-(6- 
X F*v-3, 4, 8, 9-t h7bH P-3, 3, 8, 8-t F t *tVP7 P [2, 3-hH 7* 7 
'J>-MW^>X7 5 F\ (xii) N-[3-(6-Xh+^-3,4,8,ff-fh7kKD 
-3,3, 8, 8-7" F 7 * tVP 7 D [2, 3-h] -f V * 7 U >-l ~f JF) 7 x X ; W 7 * >^ 
> 7 5 F\ (x i i i ) N- ( b F D + ^ ;* tVF) -3- (3, 4, 8, 9-t F 5 b F P -6- 
y. h ^ ~>-3, 3, 8, 8-t F 7 7 t^F 7 □ [2, 3-h] -f V ^ 7 U >-l-<i )V) * >X7 
5 F\ £fcte^-©j&„ 

c/hi^ti (i) -vii n 

(i) 2-(*t\^X;F7>T x;F)-N-[3-(3, 4, 8, 9-t- F 7 b FP-6-7 K^>- 

3, 3, 8, 8-t- F 5^tVF7 P [2, 3-h] -f 7*7 U >-\-4 )V) 7xZJW F7i* F\ 

(ii) N-<*TVFX;F*X>F)-N-[3-(3,4,8, 9-TFTb FP-6-7 h^-v-3, 3, 8,8- 

^h7^T % ;i/7D[2,3-h]<y^yu>-i--r;p)7xx;w^^>x;P3}s>7^ f\ 

(i i i ) N- [2- (4- b° U ^ x;l/) xfjW -3- (3, 4, 8, 9-t F 7 b F P-6-* F * >- 
3, 3, 8, 8-t F t>7t\»F7 P [2, 3-hH 73V U >-M;FM>X7i* F\ (iv) 
N-(2-7 =■ 7-2-^VXr;W-3-(3, 4, 8, 9-f F 5 b F P-6-7- F*v-3, 3, 8, 8- 

f h7/f ;P7D [2, 3-h]^y^y u >-i-r;i/)^>X75 F, (v) n-7t;f- 

3- (3, 4, 8, 9-t F 7 b F P-6-7 F 4^>-3, 3, 8, 8-t F 7 7 tVF7 P [2, 3-h] -f 7 * 
7 U>-l-< ;W^>X75 F\ (vi) N-XT^-3-(3,4,8,9-ThTb Fp-6-7 F 
*v-3, 3, 8, 8-t h7^rJI/7D[2, 3-h] -f V 4^ 7 U >-W;FM>X75 F\ 
(vi i) N-[3* -(3, 4, 8, 9-t F 7 b F P-6-7 F^r^-3, 3, 8, 8-t h7^f^7D 

[2,3-h]-fy^y u>-i-^;W[i,i'-b7xx;W-3-^;W7irF7$ F> 
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(A-1) 



5 tit*, Agt, Bm&^vcmte^n^nmmtmMvmMmzfiVT^Tbj: 



ca-d , a-o aw) jy^ic^ njg 

il~5 8 8MC^^10~12, 112, 134, 1 3 5, 1 3 8, 1 3 

is *m<Dfc&m (i) a*) vmmmz-D^T&Tizm^z, ^ 

m (la) , (lb) (Ic) fctft^fe (I) ^Stl^^^lTfe^o 

(I) *5J;tf (I') 7T^£*U> 

ftl§r#J (A) , (A - 1 ) , ( I - 1 ) , (V - 1 ) t)TfB(7)«^^ 
20 ^CTiltS^t^T'tS. 
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o KfeftqxDfc&m (id ~ an*) , am) ~ axiD axim 

(D ©mil^^feow^^^tl^o 
fcfcfc (ID > (HD , (VD , (vib*) , (VID , (Vila'), (ID , 
5 (XD , (XI D , (XIII')\ (XVIID , (XVIIIa) , (XX 1 ), (XXD , 
(X»I->,, (XXIX' ) „ (XXXI 1 )■ . (XMWI'K (Wl«a'.>, v W) s 
(XXXVII D , (XL') , (XLD , (XLVID , (L') , (LI*) , (LIII) , 
(LVD , (LVIII) , (LXIID , (LXV) (LXVIIO tttfJItetlWSfe 

10 i?ig«^<hfeT#§„ 

*K 7*3-M(tw^y-jP, x^y-jk i-:/pav~;!a 2 -:7b 
AV-;K tert-7*^T;i/n-;i/^i\ x-fJl/itLT^x^x-Tjk >> 

X v^PM-tf-X -\*+}->&£\ 75hmiTN, N-^^^M7 
$ F> .N, N-^^^T-fehT^ A+WfJI/^^iJy^ h'JT^ 

i, 2-^DDi^>at\ xhu;HStLTT-fehxhu;k r/ptf^xh 

T$>i?£LT, hfU^X 2, 6-;^^X */U>ft£\ X;Mn*vFM 

^A, MJ £ A, »Bfe±hU£A, "g1®7>qEx£Afc£, ^#i£7 

hU7°Dk>75X MJ^KTSX N-XW-fy7'DlfjP7$X > 
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7-UX N-^^Ptf^UvX N-*3MH£dUS?>, Nr^^l/tM'J 
5 A^IM^S^^Ffti:, mMIlttT^iJ?')^, tert- 
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ft&m ov) a, (id (iir) at, R 16 ^^ 17 

l-lll^'i UTfiv iMk BB^v /VP.^>ii^ ($Mtl& 7,^i,. 

10 M-)Vtt~>mmtfe>nz. m^m^Lx^xh^c 6 _ l0 rv-jvx 

15 LX\t. 7x- ;UX;p3f?-;^^x m-zhD7x-Jl/7Jl/fc;i/t+y, p 
(IID o^fflStt, tel^fe (ID 1 * JUfcfcf U$ 1 fc 5 ^ejK 

20 m.y$>n> &m*Mtmm* smrsm* &M7)vu*s, $n 
isXitKfofimBTzmQmzmfeztifti,^ mxitrjin-jm. j^-^jv 

R*«FIWttHflt#93 0^ja:^bft4 8«flB, $?3;L< Rift mm?3i^L®2 4 
»10 0TO5. 
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fcMBKJ&Kltt*., ytmfcfc (S»irv7. (Synthesis) , 1981^, 1~2 7 
JO 

ttEftft fc&tt (ID (Hi') W^'OHTSSf^it^, T 

(Iir) ^ W^OHt^§^©fffiift (II*) l^Mz 

LTimmmft-rzmvmzmfezntiii,^ m^t^-^-jm. mm*mm, 

IHTC&S. RlSM&\tm%$3- 2 0foUV®2 0 0 < C,.$jF^L< \Z® 0 fctr* h® 

• ioom§„ 

E*{b**il, 7-y>m (M. N, N-s?* 

^7=U>, N, N-^x5^7xy>&a , 7iy-;i,i (^ 2> 6- 

ill ^«K^i©i^ SftflsMi (IV) 1*JUe#L»0. lfcHL» 

2o^,jfa<tiio. i^l»5^t*«. ^mm»fi«»3o^ 
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7 0^b»3 0 0°C, ftl£L<\t®l 5 0fcV>L*&2 5 0tT^„ 

(vr) wtft^* or) &^Dh>i, ;K^***:tt3^«»ftT 4 n 

SITS ClitCckt) §S5gTS £ £#n?#S 0 yp>>BttbTtt, H 

tt»ft7'^=«>A, ttft^xiv), ttfc-rrav), «^ 

MIS, HM;tfc7f^ =7yfc*i7*#jWH^Sft<5. fifir, 7 

Kzm&\t* (V) l*;i^um&v>W05*;w, $F£L<&m& 

^l/«3^^5. a«7**fflir^#&ttft;^Kj (v*) i*;nc»L»o". o 

E&m&mMtm-2 ofc^usi 5 or, ff*b<tt*9o^b*&i 2 or 

(vi id a, ^« (vr) t^a* (vii') R 18 «^-ft;7j<* 
7;i^;P (MZ-tt, ;*?\>k x5Mk 7Ptf;k -fv7pifjk 7^;k -fv7 

3Vk sec-7*5^k tert-T^k ^>5P;k A^;p&£) , C 3 . 5 ^D7;|/ 

v^p7pt°;k ->7P7>;k ~>7p^>5r;k ^n^> 
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it** (vid ©ttffl*tt, (vr) iw,KXLm*to\,mw 

ft. Kffi*** 7$ Kft. Any>ft|IMbjcftft, -hu;MB, 
ft, *»^©»«*fctt2:n6ofi^»ilte£*s»SbK 

£mn»9m3 o»^l»4 sum »*i,<r^iiM&tr'>L»2 4 

15 ft£ft (VIII') tt, (VD (Vila*) C^*, R 19 «g^« 

7)i*)V (ft^tf, *^;k x^;k ^Dfcf;k -fvyp^k -f 

sec-^k tert-^k ^;k <s*^fc2) . C| .,^D7* 
^a^Dttk y^D^K ^p^>^;k ^n^> 
;u&a , c - _ 14 ru-;Kft*tt % 7x-;k i-^7^;k 2^:73^, 

ft riii^L T ^ TW ^ ttiSj 0 rgmSj tUTHU 
«fc ^ c , _ 6 t;1/^;p^ £>w ^ tis . 

<wm& (viia-) ommte, it^m orr> liWLm^^m^k 



20 
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wr^ym. ^m?mnm. 7)v*)i&wm, r^-j^mm. ^mr^m. 
K^mm\tmnm 3 o n l® 4 8 mm, $? £ l < \m i ftiai& v> 2 4 

10 B#PTS§o 1 O O &V> L|<J2 OOt, L < 8 0 

£*-<n tt, (vi') tik&m (IX') c^4>. M«^P^^To TctcL. 

20 hU7;!/^-p^^>x;i,jj>-;p^x >*;p*-;m-*^) , g& 

SSWbTViTt>«kViC 6 _ 10 7U-;i/x;i/*-;w^i/^^fen5. rgm 
S^bT^T%jt^c 6 _ 10 7U-;Px;i/*-;i/^->j tLx\t, mx\t/\u 

25 *-;M-*~>, ^-^^Jl/X;i/*n;^^i/^) s#W&n, H#0!£LTfcJu 
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tea* iit) ommz, K&m orn iwim^^g^ 

tt r«n»j ti/ofc m-feu^Adii), a*fc*<i)fc£#*tf 6ns 
iWo « err) i^fc»L»o. 1**1*6** ffsL 

*M* Ka^ h\ mm*®, ixt;^) (x') 

1 ^fc»b 75 ,;wai*» 1 L® 5 b < m X ^ Lm2 ^ 

75 Km AD^>«* m -hum ^rh>^ ^ 

KfoUmm- 2 0 fc* 2 0 0 L < m 0 fcn L® 1 5 0 -CT* 
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tt&m (X') (5£4>, zttTkBl^^t*) £Apy>fl#!|££, BrMfcckOifi 
E«MbUX =«MtU>, EJMfcUX H^b'J >§©/\D^>ft'J >§i, ^ 

Rfmmtmnm i o uu i 2 im ^ l < 1 0 #&v> liu 5 n# 

P3*ir<&S. 1 0&^U<J2 0 Ot:, ^L<}^- 1 ofcH 

USl 2 ora§o 

ft&m (I*) GSt", YttCH 2 »4UttCH (OH) n«0£*m tt, 
(VIII') tYb^tJ (XI') i^$§UliAD^>ft|ti0#ST^$ 

(XD ©tefflfifi, ^tj.(vni') i-*;wc#b»o. 5fcv*L*95 
^k ff*L<«*90. 5^^U1}2 ; E;H?^^o <fr&4fc (XI') 

LTmtozz\£%T?&, zrom&ommmu, it&m mm itf^AizMv® 

0 . 5 V® 10$iJ U y h;k * L < lift 1 fcir> b«& 5 5 U U y 1- 

k % <hLT«, mt?m. mtim; 3^**, 



10 



15 



20 
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ttiootrcfcs. 

fcfcft (!') YttCH,*, nttO**f) fit ft** (VIID fcfc 

(xid i**^^*u^^^ s « c&fcAoTfeWfia;ri5 
fcttr air) onuastt. (viid i^^o. sagas' 

*ft*^*U^O«r««J4fl5«, (VIID l^fc»L» 0 : 5^L» 5t 
(!') Y(iCH 2 ^ WC H (OH) *, nttO***-) f± 

^ (viid (xd (D ft«a«t*ti«fcL T , 



CIO:<WO 0170746A1 I > 



W0 01/70746 PCT/JP01/02277 

125 

'ittim on ttt&m av) tfizimmisti*.' 
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ft&to (xiv) CiS*, hai«/\py>^f] (xiid t/\ay 

K rAD^>fla«ltJ £LTHU Aft £ft 3D3lHW)Aa^, N-^ 

bT^^MffT^KD#(c©^$ti^^^, «*H&ftac*ft *MK 
iuioo o c-r&s 0 

(XIV) *>&fc£#> (XVII') «©Xig^ B0tx&l<Dfc&to (ID 
ft^tt (XID ttfc&ft (XVID tte&H (XVIII') R««ttR«*S 

(xviid ommu, <t&® (xvid l^mwLis labile a * 
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mtfznzo mkommmz, itsm (xvin l^MzMtmit^Lms^jw 

5 iff* L < «^ b»2 ; E;PT* S. 

mamo&mmiz. <k&® (xvir) i^hc^uuo. i^li&s^k 

KTO0. lfc^U^^rafc*. 

S/WTOS^ 10W U<J4 8 Rift # * L < TO 3 0 LIS 2 4 

PSfflT&S. KfoUmiZMft®- 1 0 O&^UUl 5 0<C, $?£L<TO-8 0 
15 ft^Utfl 0 OTO§. 

(I') -(j^K YttCHaS, nttO^-T) tt, {fr&ft (VIII*) £fc 
£tt (XI*) (I') ««J6-r*i*i:H»fcUT, (XIX 1 ) tit 

(xi') ^sfe«3fisn*. 
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tt&m axm u&&m (vn to&m an esc*, r 19 «s«§# 

5 7)i*)v wx.\Z* ;>Wk x^;k yptf;k -f y^otr;^ y^k -fvy 

*)V (M*_«\ v^pyptf;k v^p^k ~>^p^>5r;k ^n^> 
Jl^£) , c 6 _ 14 7U-;p 7x"JK l-^"7^;k 2-^-^^;k 

K r«^*£^bWT&cfc^b#giSj (D rg^gj £bTfci\ «*«A 

ft^j (xx') it^m (vi*) i^;Kc^uui^Vib^5^;k 

-j^mm, ikmjzmmtimtfznzo Mount <t&® av) 

Mztth® 1 U^L® 5 t;k b < \m 1 fcl* L» 2 

£ftftMtt9#tt 3 o b*u 4 8 mm. U £ b < 1 TOft^ b& 2 4 

B#P B lTfe§ 0 Rj&fi&fct®fl£jft- 1 0 0 fctr* biJ9 1 5 0 V, 0£ b < 8 0 
fc^bmi 0 

25 (XXII') Hft** (VI') tfc^ft cni') C5<C*, R 19 £J;tflialte 

±fB<hHEa&^1-] *ffi»©#4T S^S^^S Z t lz£ OiSji^n^o 

fc£f& (XXI') SJ:tf3fi8©ftffl*fck tn^tUk&M (VI') iqEJHc»bft 
l&^U<j5^E;k »*b<tt*9l^b*$I2^T»S. 
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^ Rxm&tam** o an l» 2 0 0 °c> # * l < 0 a* 1 
5 ot:T&3. 

*3Wfc h U ^;kr?\ **fc7*3 = * A, **fcs?-f y y^PT ;k5 - OA 

mmKDmm^ m^t^>m. &mm<mm> &mm®KG®mv> 
15 (niD i *;wc»LT**He*i» i fcw,» 1 o^k $f^b< 

(mi') l^fc»LT»ia^U»i o*;k ff*L<tt»i&nus 

* vwzmm turn «*tfwt:np$-»7A, -iwit^^a, 
^xiv), ftft-rrao, &aa*h hims***, =jub***, =7^ 

M7io^i^« (mi*) n=/nc#ucm 

to Lft 5 t;k b < 1 2 *Jk?ifc£. 

(nil*) fc»LT»5^L»l 0 0 0M%, ff*L<tt» 
1 0fctol4Q3 0 0ii%TS5 o 



20 
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MLx^n^n® 1 & uu 1 0 0^ l < to 1 v® 5 ^;ra> s 6 
*M^«^fc^^M^^Tfr5 mmmx&% 0 z.®^? ^mmt 
isTKmmft?zmmzm.fe2nm^ m^tr^n-hm, x.-y-)m, 

aim 1 mm** bfiioo » s l < to 1 *m&» uu 5 0 i$m 
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ib'&ti (xxvib') axix') fribik^m (nvib') 

5 iwiiHcLT, ft&Qi (lxviii') frzhmmzn&o 

*mm-rz>t%tmmzvT. K&m (xxvib') tit&m (Hvin frzmmts 
tt&m cr> », (xxvur) <n *»frrs£trfcTOfc 

10 IT, (XXVIIIa') ^SjSJS$tl5. 

-tie ©*fc^^ FflSMn?-*ttfc/fl ^ en* «fc 5 

>W;k C^eT^n^^-^;^-;!/ ;* h^>#;kfc;k xh 

*~>#;ktfx;M§0 , 7xzM+y*j^-Jk C 7 . 10 77»t+y-* 

25 ,ta*)1 mx\Z, ^^;k x^;k 7°pt°;k <yyptf;k y^;k tert- 

JVm) » xhn, C,.,7^4;P *^;k x^PJk tert-^;i/#) , 
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Cs-i.ru-* mm*. 7x-;k *7?)vm *#mto&tL mm&vms 

Wfei^C^m* yotf;k -fy^ptr 

;k tert-^MB , 7x-iK C 7 . u 7^ (M & ^ 

m. jfe*. 39*«) , C^aTJ^ X=P;k tert 

-^WMB , C r . n 7?j|4* «>?nm ; C 6 _ 10 7U-» (ft 

^s^^eum^tTffacitiOft^i (A) , 

(I) . (D > (A-iK il-i) SzitK <v-i) *&i*t*z.tifiT!*z.' en 
SOR*tt, Ir^iH 4v 15«, ! 9 7 7^ CAXffiAO « 

«^«CifcT«.*<LT»6n«flA«.(A), (I), (i') - 

(A-i) , (i-i) sfctt (r-i) ^©»«*.tte* a* ^mai. 
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(A) , (I) , (I*) , (A-l) , (1-1) Zfrt (r _j) ^ nyy ^ 

^ft£¥Brf3 fc^fc (A) , (I), (i-) :s (A _ 0 > 

(i-D (r-i) *«7-fe$«n?»5*^R:tt, Sfc03fc¥#«flMc<fcDs 

ft^fc (A) , (I) , (I') (A-l) , (I-l) Sfctt ( IM) M #:J| ffi# : 

£fc,fca»(A), (I), (I'), (A-l), (I-l) Sfctt (r-i) * 
fc£*.(AK (i). (I*), (A-l), (I-l) Sfctt (p-i) ttpWKB* 
&*, *%WOiti$® (A) , (I) , (I') , (A-l) , ( M) $fcri (p.!) 

is ©§att;:fflv>sti35£ 



10 




(B) 



R 6a , r 7 \ R 8a ^J;^R 9a «n^n7K*^^fe«*^ W bT^T 



25 



_0170746A1J_> 
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R 5a «g^&wbx^T'bjcv^fc*^ t^;ps, mmm&mvTKT 
r 6 \ r 7 \ R Sa &&z$R» a \$^n?n7mm^tcimmm*mvT^T 

io h^fcikfcmM*, 

15 R 2a ££lKR 3a -^$n& r««|S$^rUT^TfeJ;^|gJ»i^4Ti7K*Sj 

testis a^Tt>ft*»cl»:^bl 6®co®^ (ttf^£3W#&$) Sfctt 
20 ( 1 ) : 

t;p^;p* [fl t *b<tt, (&mt, *?)V. x5P;k 7n 

HJk -ry^Dtfjk 7^;K -fV^JK sec-:/3Mk iert-^Jk ^ 

(2) mmmm®;Sk<t*mm : 
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o O 

(2) c 1 _ 3 7;^i/>^^^>s, (3) - hps, (4) /\a^f>^nx^x 

fe^^C^JWI, (5) C 3 _ r >i/D7^H, (6) c 6 _ 14 7U-;k 
tlTUT^ct^C^eT;^;^^ (9) th'D^yl, (10)7^/*, (11) 

c ^7^1,75 /je, (12) ty-c 6 _ 14 7-j-^^i, (13) 
v-c^eJi^syi, 04) ^-c 6 _ 14 tu-;U7$v«, (is) 
$;k #;'k^x #;iv\^;k c^^^-^w^k c 3 _ 6 >^pt 
;k^-#;k#-;k C^eT^p^^-^;^-^ c 6 _ 14 tu-ji-*;i,# 
-;k c 7 _ 16 7^*;p-#;Mf-;k c 6 _ 14 7U-;p^->-^;^-;k . 

zmmm^fr zmunz 1^13 mo^uw,^^^^ 5 ztciz 6 jihh 
&&zmmw^ft eii«ti§ 1 l 3 fs^er oin^^rrs 5 6 M 

;kfc;k c 7 _ 16 7^;i/^;p-^*;i/fc;k c 6 _ 14 7U-;p^->-^ 
-^*Jl/;W;k y-C,. 6 7Mjh^MHik C 6 _ 14 7U-^ 

fcms 1 &v>l 3i©^fDif^tt§ 5 Jfcfieiiii^^tii 
c 6 - 14 TU-;kx;k7T : e-r;k c 1 _ 6 7;wkx;k^-;k c 6 _ 14 7U-;kx 
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4 J. TJM^ C 1 . 6 7JV3^y^7^-;K C 6 _ 14 TV-)i,tt*sX)Vyj 
Mimz>7i/AM, (16) *;|/S;kf$a c^gy;^;!/-^;^^^ H% 

&y ->*z a. an c ^&m&-*ju&z a**. .a^y u -jw. 

-*^#-;w^5/, c 1 - 6 7;i/n^^-^;i/fc;i/^^x - c 1 _ 6 7;i/^ 
^^UioATD^mt5 4^^bi 4iiiii, 09) ^x*/-^ 

(20) C 6 _ 14 7U-;^^S, (21) P-C^TJVn^-t^UJVm. 
(22) C 6 _ 14 7U-;^«, (23)hF^vy^ ( 2 4)-T$y^ (25)^ 

vs> (26) ^whi^ (27) c^rjv^jv-ryu^m, m ?-c, fi 

7M^->)H Fjfc (29) ^VK^^rX (30) itfrfB (1) ~ (29) <D£fr<Z> 
R 2 a & R 3 a l?^$n§ T7 v^gj t LXIZ, R*&£tfR 3 T^£ftS T7 

R Sa ir^n§ m&mz^Lx^xb^fci&mm . ry^mi , rg 
£ns mmmmLx^x&^mkfcmm , r7v)PSj , rg^g^ 

. R 6 \ R 7 \ R 8a ^J:7jCR 9a -e^$n5 rfi^ S ^LT^Tt>d:Wk7K 
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mm} turn r\ r 7 , R 6 &£z$R*x*tstiz> mm&*#vx^x$>& 
Th^^mm^] tbxtt, xx*2ftz> mit^nx^x^^mnm^} 

zx^tiz>/\a?>^tvxit, yymm?. mm^, 

it&m (b) %tc\z (o tvxn, )kwk&mizEffiu*L^ a 
(i) R 2a &£tfR 3a ^;n^n (1) ® A p^ >M ^ ® Ci _ 6 t;^;k c, 

R 4a ^ (i) fcmiMi', (ii) c^e/jwn iz(dc a _ 6 r;^;^fi> 

(1) AD^r>Jg^ (2) C^^^a^yS, (3) tFD^i/S, ( 4 ) X 
(5) ^J-C^^JV^Jir^jm, (6) ^-C^T^^T^. 
Sm. (7) t+y$fLT^Tt)J;^KiIf^l^^ fiSSfjiH^ 

0JIM*Sg*, ( 8 ) c 6 _ 14 T>J-;i,^^ (9) (10) 
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->* (ID (io c 1 ..r*a*j,-* Jwe=A ,. (I3) t , 

C,.,7^**-*;w«t-f* % (H) *Jl-S 3 _/£,); # (15) C 
(iii) 7fr;i/$;i,gg£ ; 

X «^0H, (i) C a - . 7**,H£*fctt (i j) A ay> L 

ADy>W ' <» ****** (3) 75/1, (4)*JK*^ (5) 
(6) (7) ^ y _ Ci gT;l/ 

*;P-*;Wt^,K ( 8 ) ^ Cl . l WJP-*M^i, (9)>*y 

tf»i* 1 L 3 ^DlffMtt § 4^Uo jt«*ft*» 6a 
«n*«»**LWTfeJ:u] . (ll)C I . i ^D7Hm (iii)c 7 
- ls77mS ' (iv)C, 67j ^-*M- m (v)C 6 _ 14 TU-;P 
(yi) Cl . 6 7^^5,-* M -^ (vii)^/-^c« 

X-*-NH-*fctt- N (OC^TKMIHOC 

OiDc^.y^^-*^*-^ (iv )Cl .y^a**-** 
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R 6 \ R 7a , R"**l*R 9 W*Mtl*mMtt1t1iiC l ^yfr*}l& 

Zifi (0 c 1 _ 6 r;wi'-*;^-ji/Tg«i$nTVJTt>«fcVi7KKSSfctt 
(ii) J\ny>m?%m?fc&® (B) (C) . 

5 (2) ###J5, 6, 26, 27, 30, 57, 60, 63, 95, 13 7Tf« 

(3) ###|7, 8,11 5T«jg$tlS^» (C) o 

(i) > (r) , (H> SfcH(r-i)©ypH7y^t 
4a^#TT»^BH^fc«fc5SJSfc:J:»5^<» (I) , (p) , (i-i) 

* (r) » (i-i) Sfcttd'-Dt^-rsft:^ W««Jc«fcDJp* 

a*«£i*Tfc£fc (i) , (io , (i-i) *>tr4(p-i)fc«tr*fl5#ft«vi 

•5. (I) , (10, (M) *fctt(r-l)©^DF9y^iLxt4, 

(i) , (io , (i-D ±r£\t(v-D<D7=i;m&7isjufa 7)v*Mt. x>hm 

15 toZtikA&m («*.& ft£tt (I) , (10 , (H) ^S(l'-l)07$;l 
*sx-f3-»j-y-f;wb, r^-;Hfc, ^>^;P7$/#;i^x;Mb, (5-*^ 
-2-^y-i, 3-mvi/>-4- r;w *V*x#;we:;wfc, 
5tHD77=M, tfn>J5V*3\>Wk tfno^;i^^5P;Wfc;, tert- 

^^ati&fls***) ; ftafc (i) , (io, (i-i) *fctt(r-i)'©*wi. 
20 ^Ti/;wb, T;wwt;, D^fo *»7Kfl;3nfcfc£tt («*«, (i) 
(D , (i-i) *fett(r-i)©7jc^*^T-fe^;wfc, A;P5h-r;wb, ^d;v 
-f;Wfc, e/tn-f^ x^>x;wfc;, 77-;wt ^jwi^rs 

/^^^^^Hb^tife^ti^) ;ft<8r#i (i) / (io , (i-i) 
(r-Dco^^+^^xxT-;^, hMb$n7c^ti cmfcr, (d , 

25 (10 , U-0 SfcttCr-Do^j^^^ife&sx^I/XXxJWb, 7xrjnx 

(5-*9^-2-**y-i, 3 -^*yi/>-4 
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*»fc«fcoTft«r (I) , (10 , (I -i) *fctt(p-l)^6«ft-r«Ci:*fT# 

(i) , (D , (M) Sfcj4(i.-i)©ypH5y^ tti jE/ii 
5 »i£l 9 9 0^j rsiAoiKj »7#^HPjRfH 6 3-19 SXCIB** 

feW^*fc4aM^*ft^ (I,),, (40, v . ^ ^Mmv^m- 

(a) , (i), do, (A-i), (i-n, (r-i), 

(B) Sfcfc ( C ) «AH»S*«t»«*n**l«^^s 

io ns. 7>*-*aj£, tiis^i, 

x^y-jPT^x vx^^^x hux^y^r^x ^ D a+ 
KB. * x >«, 3 A^a, u>=fK, 

fcia en rtfc«aHt«iBai*#-r*«*fctt, Aft***. « 
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^mm<Dit^ (a) , (i), (io, (a-ik (i-i), ci'-i) 
sttt^om. w&m (i) , (i-n, do , ' (i'-i) 0^H7yjf 

so, s/a^m am, aitau Kxau jtmrn* *rv-)V 

ilS@M^:#iC^LT0. 0 l^tl 0 011%, $?£L<&0. 

*#Wfctt, AMKioffiBftMt. E^p D o^^©*S, R»«, 
feL<(^©a^©MS»W^inA.T^(c^?nLfc ! b©^,MS75:^?* 

^^JfeK«^-©^^©3i^75:^WJ^jpAT 
Wfcfi»L&*©£, ([«Eij«lLT«fS^, SjfcfcfcS&CaMSbfc 
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cn&®sfl®&*ftHu «a. omb. a-wft&sicj; 

©fc*4W tilttl^O. Ol^UO Oag/kg, ffSKttO. 0 ifc 
Omg/kg, £D$f£b<«0. 0 5 L 1 Omg/kg£ 1 0 l £fc tt2 
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ft&mmmm (mz&. tf^u^/x ^-t-^u-k, #^u^-x> 

(2) *56W©ft^*t#pffl||«tSjg!|*lc«3aflsL 
TnZtlZ 2l©^JOH-g41^T*©Hlfg#, (3) #|69!®fc-&fc!£ 

Jt**3lr>T©8!^ (4) *^^O^^t#fflm^i:^SiJ^{C|g^bT# 
^n5 2a©S»I©SjS:Sg#ifiKTO^g#; (5) *&9!ti!)ft;&tt£ft 

mm. *7>kn*i (v7h*^M*o) , wj, aim &$u 

a-aram, lift, An**. jy*^ ^ 

$>%wmmmmz®$tzz.t&-?%z> 0 
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*Ktt»0. 1£V>1,»5 011%, * 6 fcflFS b < tt» 0 . 5&Hl,»2 
»#l»l£#te*fl,T»0. 0 l&Ubl 0 011%, 0£L<«ftjO. 

IfIM#i:^tTl5l^:libD9 9. 9 911%, $P£b<« 

*»W©fc£#r*fctt#J8ll*HU <flK y-f -> (Tween) 

8 0 (7h7^!7^m #S) , HC0 60 (BXfrSljfrXU) , #Ux 

8 o, ^zu^-jim) , pjmm cm. ^jtux > mai 

(fcu Jlfl^Hj^A, JfifcaytfA, 7>zH-jk yjnf b-;k 
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mmm, 3->i^i*oi» > ^v^uy^vn-Mzzommmw-mizm 

T>7>, , m&m (to, x>7>, 79ETztA, * 

P-X&£) Xtt#jR3B'(«» Xt7U>«V^J/»)A, 3j?ij X f 

l/>^Un-;i/ 6 0 0 Ofc£) &£S*jtoLTJE«/ifcJ&U #;V>T&Sk:<fc 

-x, tHD+^^^t;VD-x, b h*p^v:/Ptf;Hi;i/P-x, 4?u^- 

^i/Xf|/>^ij3-jk !M-> 8 0, 7>P-y^ F68, -fe;PP- 

7. r-fex- s ? * KtKP* ^>7°p tf;M p — x ? ^ i/- k 

kFP^^^^ir^P-XT-fex-h-y-^^^-h, t-fK7^h (P- 
tttt»W0 ti-TtlT* oTfej^K 
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J* TIB C2J t:*tfttiMftTt#tSWrt?5 0 

»ft»3«tt, *»H©fc**3;£ »tfJ8*fcfcBrSfc:«k DjfcAWMftXtt/ 

&at»4>®^»«O^«£&»MX«O«ft»«l0. 5~D5 0w/ 
v%, ^I<|^3-l52 0w/v%gm5. SfcS£S#igi&X«/& 
.fctftf y^*aw»ftte#&0. 5~^J5 Ow/vl #£k<&&3~3§2 



WO 01/70746 PCT/JPOl/02277 

177 

SLMmfrmmmnuTzotf^t^ sterna (D&MMtmmizfctz-imm 
mm, m^i}ummmuE^nvz\t\z^v)&Mmtvxm'r^z\t^r^^ 0 
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y7JWM^^<JI/-h*M#, tfy C***U;WB67>fc: HU H) , 
>h>i?;M^^UI/-h*I^#, tDbtft-f h*7^y hRS - 1 o 0, R 
L-100, RS-30D, RL-30D, RL-PO, RS-PO (T^U 

)im^)v ■ z v )iwt*^ji - & v jmmt h u * - 7 >^e - ^ 

hail) &£©M;?ft, fDW^vyZT.. iigjfc^y-fcy >xx7=-;k 

^l^-^TJ— (carbomer) 9 34 P, 940, 941, 974 P v 98 0, 
20 1 3 4 2f, T^UTJ— *7^J|/ (polycarbophi 1) , *JI/i/^7A^U #-#7 
(calcium polycarbophil) (t&iBfitlvf tit) B F £fy H U 'y^ftiO , 
A-f 03, 10 4,105, 304 (^1*n*>ftl^|j£ OHO ig) 

25 K^*tt4&stbTtt» #l;U£7°;i/^>> r^xhux 7;i/^>^7;^ 

h U •? t F D+v7;i/^;i/SX«73;l/#+^7^^^S^WT^# 
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mm. ^^)V±)Vu-7^ jJ?Ulf-;ptfoy K>, ^Ulf^;P7;m-;K si? 

0% (w/w) , #$L<tttt3 5fclr>L»8 0X (w/w) , $5fc«F^L<ttjQ 
4 0 L 7 5 % (w/w) .gflgrf U ^-©tfWttfc 3 fct* bft 3 0 % (w/w) , 

(w/w)OT, $?£L<fcifej5~&4 0% (w/w) , *6lC»*L<r3:»5~#93 
5% (w/w) T?*5.ECT±ex (w/w) ttttJRfflK#>&«£ («, *fr 

tern*. ttmmt**wm&* u ^~ua^mmmm$>^\mmzmmx 

1. m^l^trftoMfi 

2, 00,0/tm, Sfcfci5PSt<«ji&5 0 OfcHLfci, 4 0 OjmT^i 

®MM, te^W, MM« MftM««a«U. aMLttbj&tttt, 

»0.5^b»9-5X (w/w) , ff*U<tt»5^b» 
8 0 % (w/w) , $ 6 I, < tt» 3 0 & V>L» 7 0 % (w/w) T**. 
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• ;P4?*^^^-fe;PD— x*;i/5>^A(ECG505)> ^□^^;i/^p-x^- h 

5 A(Ac-Di-Sol), Si«ia#Ulf=JHfPU H> (^PX^fcfK» , ^g^S 

io n^o ssfjfe^atLTjaseK, *x>«, pa^bi, 7tjhi, ?h>i 
. %>©##£ 

\L)V%=f-)V^L)Vu-7^ t KP^i/^PtVU-fe;UP-X^ffl^e>tl§o S£gfr« 
25 39£te£:£fla?J£bTg5lfe, £x>g&, 3A^8, 7t;H, ^V^ymM 

fcMtt«te#bTttlfc^W8l 5% (w/w) > #Sb<«*UfcHb381 
0% (w/w) , £6£&£L<te|lJ2&^Li&8 % (w/w) T&S. 
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9 0% (w/w) , &2iL<\m5tz\,*V®5 0% (w/w) , £ £> £ L < 
5% (w/w) T?&3 0 

»©*fc<fcLT#$L<m>&n*. -out, ^STa5ti«ra^^t« 
a«5fcJg<fe©fc»te:«5Bk ^x>g|, 3 a^1, 7?iH, 
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Ho 

is u->x&>-^ isft-fe^o-^ m<tmm) & Ttft^PHi o i&a , 
mm, v^-^-m, t>-h-jk 6»»*^-f». &ar^**>#A, & 

20 4. 5-&J9 9. 4w/w%> $f£L<K3:$j2 8. 5w/wX, S6t 

^b<(iU3 0~|?j9 7w/w%7:^5 o 

mikmm\z&nz>m®<D 4 £w&* mtk&mm±m\zttLx. mo. 5^® 

A (Stiagflfi, ECG- 5 0 5), ^ dx^JM P-X^~ h U £ A 

mitti m) 7w/)v>, ^nx^tfH> (0d*.fc£, BASFm 3 
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pes) fc^wflnsn, «/Ltf*ta«bTft*, mu »«v»»««M 

0. 0 5~83 0w/w^ 0Sb<-tt*5O. 5 1 5 w/w%T&-5 0 

*5/^Ptf;M^-fe;UD«-x, ^;i/#^v^^;i/-k^p-7^ #utf-;nf 

tf, -H-ufcW, ft*Sl, ttttau MM, *Mtfcjkfflfc»WBir*& 

Ji«»^ffltl/Ttt, tKP+S/7°Pk 0 ;Hr;i/P-x, 5j?Uifl/>^"j3 
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m&n urn Lm%L&> ffimmm%L&fc a\z£® m&tz z\t\z^o mm* z. 

15 s-t», A*y^;i/xttp^3Si§^jii,Ttt, *&m<DiK&®&tc\mm 
M%£m&M£*^-tz>Mmw£L^ 0 sat* mnm, mmimu 

^K^aicu £kfaftmmm*m®z>tz&iz & dt^ h u >x&£ 

20 U >&<!:) ^fmiT^tfei^ 
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#&ns»*SflE3E$-frT(cast)7-f;UAt-r«. SSfc, pj^J, 



WO 01/70746 



PCT/JPOl/02277 



186 

5 ^ ^-7>- F^£«ffiITMJI$ (!f $ l< ft 1 0-1 0 0 05^ 

mn^mmmm^m^m^ \z\t, ^mMoit^m^rcimmmmzM^x. 
4? u thb ; if 9 > - y 5 tr t 3* a n > 7V v a x u Efr e> muz nzyon 

U h y 7 A, if[ft:± h u 7A^6m:^I7;RzvA^t'oilI 
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7>F-JL^-)\,Ftt<DFD&C7-'Jl-2^ts:*>mzFD&CUy 
±C«»SI©tt«^fc:#f 0~&9 9M%, *F£L< 

x h u >ftre®sft£fr£*rr£«*stt o ~® 3 o a»%T^-5 0 mm 
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&5fisxT&5c mmikm<DMM±mzM-fz>^mn. mo. 1-1590 
*rr o . i ~m 5 o s»%> b < i o 3 0 a*%T 

«*a 0 . 1 1 0 $f s b < «fg i ~ig 5ii%TS§ o ±mmmu 

< 

tl^Tl 1 B*5 0 . 0" 1 ~*U 0 0 Omg/kg, b < fcMQ 0 . 0 1 ~& 1 0 0 
mg/kg, i;9£F£b<mU0. 0 Omg/k g» tDt>Jt*9 0. 1~ 

15 5 Omg/kg^, &JO*T'b$J 1 . 5~*U3 Omg/kg£l B 1 SIR Hid 

fc^^.«MP^#TliS?LI!)#ll k gttfi&fcO&O. 0 0 1-2 0 0 Omg, 
^U<ttD0.0 1~5 0 0mg, £ £tc8P£b<ri, *ao. 1-1 0 Omg 

nmi?&D> ^n^s#i a i~4iu{c^ttT^#-r§o 

25 #S8B0#Jfl»J£«^T5fclSbTfciu' |W|B#W{C^bTt><fc^^\ MS 
bfc^ 2|s:^o^«j*ie^-bT ! b«t^b,.*5gWO^<»£ 
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H-DM1 0 2 0.$^&. 7°D h>NMR7,^^ OH^NH7°Oh> 



s 


: 5/>&Vy h (singlet) 


d 


■ fyVv h (doublet) 


t 


YVfVy Y (triplet) 


Q : 


if 7JPf»; h (quartet) 


m : 


^Ihrf-'fVy V (multiplet) 


br 


: ^p-H (broad) 



J :' -ftv*J x )>i?Wk. (coupling constant) 
Hz : (Hertz) 
CDC1 3 : 1^DD$J1/A 
DMS0-d 6 : mV^)V7,)^^y H 
'HNMR : 7nh>««&#i* 

^5B©tt»^lT#Snfc^K<E«|#:x^xUt:T 3'J (Escherichia 
coli) BL2 l/pPDE4D3il 1 2 ^ 3 B 8 B^MSMrrJi 
ftf^^^I^IigW^ (N I BH) ICfffiS^FERM BP- 7 0 
7 5 h l/T, «1 2^2^2 4 0^^MH^A-^W^m (I FO) 
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Kt^IFO 1 6 3 8 3tlT«K$tlT^. 
(Molecular cloning) iCfBg^ftT^S^&fC^o/'co 
5 C@5^J#^ : 1 3 

CIB^iJ#^ : 3 3 

10 WlTi^nfdJIi (Escherichia col i) BL21/pPDE4D3 
CI3^I#^:43 

Ummi^%^nrz±mm (Escherichia coli) BL21/pPDE4D3 

is mm 

4-k Fd^-3-* h+v-5-(2-^^-2-7°D^;i/)^>XT;Pxt: F 
A*->J> (25.6 g, 0.168 mol) (D N,N-^*3^*;kk75 F (150 mL) mWtlZ 
3-^DD-2-^^;i/-l-7°D^> (19.9 mL, 0.202 mol) &&TtmWtlJVV& 
20 (30.2 g, 0.219 mol) *Jp^ % SHHBirF 75 13 T 2.5 PtMfttfLfc. Kjfc 

;i/ 5:1) fc&U 3-^ h^y-4-(2-/?jl/-2^D^;Pt*>') ^>X7 JPrt 

h (35.4 g) zmvtmtLxmzo 

25 34. 3 g £ N,N-^X^Tr:U> (80 mL) fcfctfU 3*»ffla;T, 200 <C 

(2 0), ^fn^^MJ^A*^T&?§K W^^S^AiTSftflk Stt^ 
fc£it:T^ft;-&#> (27. 1 g, JRJjK 79%) Zmco 



10 



WO 01/70746 PCT/JPOl/02277 

191 

St£ 53-54 to 

'HNMR (CDC1 3 ) 6 1.75 (3H, s), 3.42 (2H, s), 3.97 (3H, s), 4.69-4.75 (IH, 
m), 4 f 82-4. 97 (1H, in), 6.31 (1H, s), 7.31 (2H, s), 9.81 (1H, s)„ 
2 

4-t FO^>-3-^ h^^>-5-(2-^^-2-7°P^-;l/)^>X7;^h H 
3-X !>^>-4-fc: Pu>*is^UXX)U7?\f P C2^6. gv MUm.l% & 

H (150 mL) m&iZ 1-2 D 0-2-^?Jkl-^n^> (16.7 mL, 
0.169 mol) *5«ktf&H#U£A (24.5 g, 0.177 mol) fctn^L »£H&T 
80 °C T 3 B^M^Lfc. KJSM^KHc**JP^., WHX3^T2|nHrtfflb&. 

^^M^y)^>X7;PTkH (35. 5 g) 5»itTf& 0 
un^N,N-yX^7z'J> (25.nL) fc»*U Mf»H»T* 210 *C T 5 P# 
Hfll#b7c. EJ^^ttSWftx^jPfcjftliu l MliT2Hi < tKT2IeI», 
ttffiiWgLfc. SfflE*^-ry^Dlf;ux-5 i ;i'-'\4 1 *>*6»aft$'frT«fi 
15 (26. 7 g, 7990 £f#£„ 

Bi& 85-86 

'HNMR (CDC1 3 ) 6 1.48 (3H, t, J = 7.0Hz), 1.75 <3H. s), 3.42 (2H, s), 4.20 
(2H, q, J =7.0 Hz), 4.68-4.73 (1H, m), 4.82-4.87 (1H, m), 6.34 (1H, s), 7.29 
(2H, s), 9.80 (1H, s). 
20 ##$|3 

2,3-^fc Kn-7-* h*z/-2, 2-^^)V-^>Vy^>^)lt^D-)Vf : ^ F 
4-t FD^>-3-* h^'>-5-(2-^5 1 ;i/-2-7 0 D^x;i/)^>XT>)Pxh H (26. 2 
g> 0.127 mol) 0h;i/X> (130 mL) ^fc=:7yfcjfr£*$?x^x-7V^ 
# (17.2 mL, 0.140 mol) fcftj*., 110 TC T 1 Npraft^bfc. RJtim&b** 

^X-f^-^+^^egiftSfT^Ift^i (17.1 g, 65*) £f#£„ 
ttjft 58-59 "Co 

'HNMR (CDC1 3 ) 5 1.56 (6H, s), 3.11 (2H, s), 3.94 (3H, s), 7.28-7. 35 (2H, 
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in), 9.80 (1H, s) 0 

4-fc h^"y-^-(,t-^)V-l-y'u^-)V)^>XT)\^9\i K (88.4 

g, 0.429 mol) Amberlyst 15 (17 g) <Db)l3L> (300 mL) $ 

5 mm* ioo t: t i.5 mmuftLtc, KfoM&mzzmv, mmx.^xmwv 
z>m% a, Ws#mfe&.\* vy>A7kmm&<kxf7k (2 m> aim* sgn^ 

(72. 1 g, JRSp 82K) £#fc„ 

10 7-X h^^-2, 3-yt H P-2, 2-^* 3^-5-^ >\/ 7 5 JJ/jJ^HTVPxk F 
3-Ih^y-4-t HD^>--5-(2-^^;l/-2-^ , P^-;i/)^>XT;i/xt: H (28.9 
g, 0.131 mol) ©FJH> (150 mL) ^fcH^^^^^^^x^Ux-^;^ 
# (17.8 mL, 0.145 mol) fcfliA, 100 t T? 1 R#P*TO$Lfco R*Ji^»*zK, 
fift^K**^- h U ^A*5 «t^fiS»|g^ F U #A#»$re$feJ!K F U £ 

15 A**^>U*y;H£aUT«* (a+1t->/^x^ 5:1 T»tB),«EE»«g 
kT^JUt^ (26. 8 g, i&m 93*) 
Sfej^C 33-36 

'HNMR (CDClj) <5 1.47 (3H, t, J = 7.0 Hz), 1.56 (6H, s), 3.09 (2H, s), 4.19 
(2H, q, J = 7.0 Hz), 7.26-7.35 (2H, m), 9.78 (1H, s). 
20 ###| 5 

y 

2,3-^t F*>/-2, 2-^^^;i/-5-^>y^^>^;^W;^t F 

(1.50 g, 7.27 mol) &<fcOW V 7*D t> F U 7iZJl/^*Z')A3-y F 
25 (3.77 g, 8.73mmol) ©fh7tKD77> (20 mL) »»ftfc*Sl'fh^ F U «7 A 
(66* ®ftWc®) (397 mg, 11 mmol) 1.5 »il^lfc„ HJ&^£# 

£ 10* ^bT>^X«7A7K«^ft^\ ^X^;i/T2|nia/±}bfco ^b-ercW 
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ffitX^P 50:1 (Dhh 30:1) fcftU 0-22 g> ft* 72%) £#7c„ 

'HNMR (CDClj) (5 1.51 (6H, s), 1. 867 (3H,! d, J = 1.4 Hz), 1.874 (3H, d, J 
= 1.4 Hz), 3.02 (2H, s), 3.85 (3H, s), 6.20 (1H, s), 6.61 (1H, s), 6.65 (1H, 
5 S) 0 

IfT^n-fr (124 g, 1.00 mol) CD N,N-^^?MM75 H (500 ml) « 
IC 3-^np-2-^^;i/-l-7°D^> (128 mL, 1.30 noI) :fc«ktf KBI* U 
(166 g, 1. 20 mol) *mz.. S^B^TF 80 t T* 5 PfMlWf bfc. 
10 4&fc7K&JD*, ^+l7->T2teItfimb7Co £fc>1i:fcW«»& 0.5M fcMikj- h U 
^A*j»»*<fc^*Wn^tl2®«s^ «EWgbT 1-^ h^>-2-[(2-^. 
;W-2-yD^-;0^>-]^>if> (178 g) £?ft»£LTf#fco 
ilftSr N,N-^X^V7-U> (250 -mL) fc»#U ^HHB^T, 205 <C T 5 
NfKffi^bfc. Kj£$g<&«f£2fcJfcU 2 M Jggl (850 mL) £An*.> ffl&X^H? 

^D^-JW7x7-JP (178 g) Si^tLtffc. 

N,N-S?^^;i/*;UAT5 F (600 mL) IzBMh. 3-^DD-2-^?JH- 
7°D^> (128 mL, 1.30 mol) U (166 g, 1.20 mol) ^JOx., 

g*£H&T 80 S T 7 B$IH|«#Lfc 0 EfSg^fctafcfcJo*, ^^>T?2 

20 H«imbfc. ^fc-frjtfrtie**, o.5 m *B6^hu^A7Wfflft*«fcat*w 

tl-ftl2 0®, MJEMIgLT N4 1 v-3-(2-^^;i,-2-7 ,, p^-;l,)-2-[(2- 
^^-2-^D^-;W^v]^>-lf> (231 g) &mvt®tLTmc 0 
£tt£ N,N-^XW^'J> (250 mL) fc»#U ^Sti?ffi^T, 205 ^ If 5 

U 2 M (850 mL) S£$X3^|/T. 
25 2@jtfiaibfc. ^te*fcWiMI**T2lH|jfe», «JE«tbfc. St£*ttflE*fl 

hX 2-^h + y-4 ) 6-k'7(2^5 1 ;H-yD^-)V)7iy-^ (186 g, (R* 
80%) £#fc„ 

»j£ 104-115 "C /0.11 kPa (0.8 mmHg) 0 

164 g (0.706 mol) £x^/-;|/ (300 mL) \Z»UU S£S& (75 mL) & 
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&KJL?;-)V (75 mL) <DUiH®*toX, 13 nmmmOLl,*!. Rm&hK 

^**>t**jn^ mure**. *M*^*vxmmLit. 

5M*»ft^hu^A*wi, (20) m&mm. 

<5ii, iffi^lT«^ (163 g) LTWfc. £©t>©tt;ift& 

5 J^«**££fc<&©EfcfcfliWfc. 



10 



7-x h**s-l, 3-^t Kn-2, 2-i;^^-5-(2-^^-i-y D ^r:;|/)^>y 7 . 



20 



'HNMR (CDClj) a 1.42 (3H, t, J = 6.9Hz), 1.51 (6H, s), 1.83-1.89 (6H, m ), 
3.00 (2H, ,), 4.11 (2H, q, J = 6.9Hz), 6.18 (1H, br 6.61' (1H, s), 6 64 
(lfl, s). 
IS ##M7 

l-(2,3-^t KD-7-* h + ^-2,2-^^-5-^>y7 7-;0-2-^^-l-y 
p/\Vr-;i/ 

15* ^vyD^y^yp, K/fh7tFD77« (101 g, 0.10 
■ol) fc U-yt h+y-U-y^;H-^^7^MW 
5*fcF (20. 2 g, 97.9mmol) ©rh7kHn77> (100 mL) *tt**rF. £& 
T 40 #|BJft#U&. EJSB^fttt^flsr>^=«>A*JM*fcft#, if@£x 

mmvtz a MfeiHtx^-^^^sHitftbTsiwfc^ (n.4 g , * 

^ 71X) 
25 at£ 113-116 *C 0 

«H NMR (CDC1 3 ) 6 0.78 (3H, d, J - 7.0 Hz), 1.03 (3H, d, J = 6. 6 Hz), 1.51 
(6H, s), 1.92 (1H, sixtet, J = 6. 9 Hz), 3.02 (2H, s), 3.87 (3H, s), 4.23 (1H, 
d, J = 7.6 Hz), 6.71 (2H, s). 
#%f!i8 
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l-(2,3-vk KP-7-* h + ~>-2,2-v^^l/-5-^>y7^n;i/)-2-^^;i/-l-7° 
PAV-;P (937 mg, 3.74 mmol) ©fcfU> ? > (5 mL) «(C^C^T«M 
5 (0.35 mL, 3.7 mmol) &WiT, 60 t t 2 l^«^t,fc 0 £jM£#i£5My7° 

□ ¥)UJL-T-Mzmmu 7ic v iM,mm una, h w&imm. 

>/S^X^ 20:1 (D^ 10:1) (C&U Stm^ (915 mg, JjX^ 848!) 

lo, ift^tt. 

'HNMR (CDClj) 5 0.78 (3H, d, J = 6.6 Hz), 0.98 (3H, d, J = 6.6 Hz), 1.50 
(6H, s), 1.95-2.17 (1H, m) , 2, 06 (3H, s), 3.01 (2H, s), 3.86 (3H, s), 5.35 
(lH, .d, J = 8.4 Hz), 6.66 (1H, s), 6:71 (1H, s). 
###1 9 

15 2,3-yt FP-7-* h^V-2,2-v^^;i/-5-(2-^^;i/-2-7°P^x;W^>y7^ 
> 

tfT^n-fr (12.5 g, 0.101 mol) ©S^OPj**> (50 mL) ?«fcJISi (5.3 
mL, 0.10 mol) 0^.DD^^> (10 mL) -10 t t 50 ^Kd^tTSfT, 

£ft£ N.N-y^^^MT^ H (80 mL) fci§#U 3-^PD-2-^f jhl-^ 
P^> (11 mL, 0.11 mol) *«fctfJSffl6;& >J (16.6 g, 0.120 mol) £io3. % 
25 M^BBftT 80 «C t 3 PfrMlt#bfc. Efcfi^fcfcjjcfcip*, »»X3W 

an) -V2mmmvit. s^mmm* 0.5 u TKBt^hu^A* 
xm&zzt* (20) mil, mmmmvTmm^m^ 

ZtlZ N,N-yX^7-U> (20mL) fc»flU )g*»H&T, 205 t T 5 St 
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c:*i£x*/-;p (4o mD lz®MU mm dom) ££ocx*/~-;i, (i 0mL ) 

5 till* 2 H h 0 *A7j<« (2 0) *^tf*Tft*U teM ^ Lfco 

bT?gp» (15.7 g) 

CO 2.57g *fh7kHD75> (10 n.L) fc»*u 1. 6 M n-^PU^i, 
(7.5 mL, 12 mmol) * -40 «C T^T> H*? 1 tffffftJtlsfc. 
10 cnfc3*fc»(l) (l.H g, 5.99 mmol) *Jq*T -40 <C T 20 4HW»bfc. 
#'S**:a**fc HDD-W^l-^> (1.1 gL. 11 mmol) ftJTFU 

50:1) fcftU (1.77 g, mm 46%) £#fc„ 



'H NMR (CDC1 3 ) 6 1.50 (6H, s), 1.69 (3H, ,). 3.00 (2H, s), 3.24 (2H, s), 3.85 
(3H, s), 4.74 (1H, br ,), 4.79 (1H, br s), 6.55 (1H, s), 6.59 (1H, s). 
20 #%M 1 0 

•6-1 h**-l. 2, 3, 4, 8, HD-3, 3, 8, 8-~r h7^)H-7x^7 D 

r2,3-h]^y^yu> 

6-X h^-3, 4, 8, 9-7h7t H D-3, 3, 8, 8-x h 7^Jhl-7x^7 D [2, 3- 
hH74VU> (2.27 g, 6. 50 mmol) (30 mL) ®mz 0.8HM 

25 (9. 7 mL) »TLfc 0 #SnfcSfto***U 

Omi-hVOA (90S) (0.28 g, 7.8 mmol) Z'J>lsT~DtoZ.. SfiT 10 0|U 

£E«*&LT^Jg^#r (2.20 g, m 96%) 
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'HNMR (CDClj) <5 1.16 (3H, s), 1.21 (3H, s), 1.24 (3H, s), 1.34 (3H, s), 1.43 
(3H, t, J = 7.0 Hz), 1.76 (1H, d, J = 15.7 Hz), 2.43 (1H, d, J = 15.7 Hz), 
2.54 (1H, d, J = 15.0 Hz), 2.80 (1H, d, J = 15.0 Hz), 4.11 (2H, q, J = 7.0 
5 Hz), 4.93 (1H, s), 6.49 (1H, s), 7.16-7.38 (5H, m) 0 

1, 2, 3, 4, 8, 9--\=M}-b H n-6-* l^>-3, 3, 8, 8-x h7>?)H-7i^7 □ 
[2,3-hHV3V U> 

0 tmmojjmz&t) 3 ) 4,8,9-fh7tHD-6-^ht>'-3,3,8,8-T 

h^^^;i/-i-7^-;P7P[2,3-h]-ry^/tj>^s^M^#i^#7t„ fern®. 



10 



'HNMR (CDClj) d 1.17 (3H, s), 1.21 (3H, s), 1.24 (3H, s), 1.34 (3H, s), 1.76 
(1H, d, J = 15.8 Hz), 2.44 (1H, d, J = 15.8 Hz), 2.55 (1H, d, J = 15.0 Hz), 
2.81 (1H, d, J = 15.0Hz), 3.86 (3H, s), 4.93 (1H, s), 6.49 (1H, s), 7.13-7.38 
15 (5H, m) 0 

#fil2 

4-(6-X h*5M. 2, 3, 4, 8, S-M^k H d-3, 3, 8, 8-x h7^^7D [2, 3-hH 

u >-i-r;w^>xr$ h 

1 0 tP^O^feKU: D 4-(6-x h*->-3, 4, 8, 9-x h 7 k F D-3, 3, 8, 8- 

20 x> 7 * ^ 7 d a 3-w -i v 4 / y >-i /w ^ >X7 s h ^ & mm^m * 

#fco » 96!K 0 

M£ 157-163 TC (BfttX5^-'\*l7->). 

'HNMR (CDC1 3 ) <5 1.17 (3H, s), 1.22 (3H, s), 1.2.4 (3H, s), 1.34 (3H, s), 1.43 
(3H, t, J = 7.0 Hz), 1.76 (1H, d, J = 15.5 Hz), 2.42 (1H, d, J = 15.5 Hz), 
25 2.54 (1H, d, J = 15.4 Hz), 2.82 (1H, d, J = 15. 4 Hz),' 4.11 (2H, q, J = 7.0 
Hz), 5.00 (1H, s), 5.45-6.40 (2H, m), 6.50 (1H, s), 7.33 (2H, d, J = 8. 2 Hz), 
7.75 (2H, d, J = 8.2 Hz), 
###J 13 

3-(2,3-^t h^v-2,2-^^^;i/-5-^>y7^XJW-3-k KD*>>- 
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l.l.I.8.3.8-s*^^^>91f> (1. 88 g„ 11. 6 mmol) Oxh9tKD75 
y (40.nL) Jftttfc. -78 V T 1.53MB-^U^A/^iJ->j»tt (7.61 mL, 

li- e mod *«rru m&mzmumr is #w«#Lfc. rawa*fc-rv* 

»I5^ (1. 35 g, 11.6 mmol) Orh7tFD77> (1 mL) M^ TU U 

tm&frT-z. ^mm^sym^mm^.^ ******** *~ 

3>fc HD-7-> h*~>-2, l-^^5-^>vr!75>*JP#^^k H a 00 
g, 9. 70 mmol) 0r>7hFD77> (3mL) «W*«TLfc.R«S^* , ® 

mtmvrcm, mr>*-v&*® mm ^ wmxwumi,*:. hum 

**>/l»X3^ 4:1 * 6 13:7) fc* U *Mb6tt (1.86* ** 60S) « 



■HNMR (CDC1,) 6 1.11 ( 3H , ,). M6 ( 3H , s). 1.28 (3H, t, J=7.2 Hz), 1.50 
(6H, s), 3.01 (2H, s), 3.86 (3H, s), 4.18 (2H, q, J =7 .2 Hz), 4.80 (1H s) 
6.70 (1H, s), 6.71 (1H, s). 

E» Ctftfe 11 g, 170 mmol) t h;ix> (300 mL) (DU^m\Z 2,3-^tHD- 
7-^h+v-2,2-v^^M-^>y7^>^;^^ tK (17 g> g2 mQl) 
t 2-^n*-fV« WXArJl, (35 g, 180 mmol) ©h;Px> (300 mL) 

mm* ioo <c m*.*. 3 mmtmmwLLtc. j^mast?** 

»y'J^ 7 A^D7h^7^ (^**>/|»x^ S:l) 
§2bT, &Bfc£4tl (17 g, jRafi 62X) £#fc„ 
1 4 

3-(2,3-vt FD-7-* h+>-2,2-v^^-5-^>y77X;l,)-2,2-^^y 
Dk::f>^ X^I/XX^ 

3-(2,3-*fc FD-7-* h*^-2.^^^iH^>y^-5=; W -3-k Fd^>- 
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2,2-i?*m,7att>m X^X^fJP (1.50 g, 4.65 mmol) ^J^hUX 
^•Jl->y> (0.817 mL, 5.12 mmol) ©y^DD^^> (15 mL) mtfclz. m$T 
y\t^m-JJL^)VX.—^)V^W (0.648mL, 5. 12 mmol) 

(i.3o g, $m 9 1%) zmtc 

'HNMR (CDCI 3 ) 6 1.17 (6H, s), 1.24 (3H, t, J=7.4Hz), 1.49 (6H, s), 2.77 

10 S: (2H, s), 2.98 (2H, s), 3.83 (3H, s), 4.11 (2H, q, J=7.4Hz), 6.49 (1H, s), 
6.52 (1H, s) 0 

1 5 

3-(2, 3-i?h HD-7-^' h^v-2, l-J*?-)V-S-^>^7 

15 3-(2,3-^t KP-7-^ h + '>-2,2-^^^-5-^>y7 7-;i/)-2,2-^^^;py 
Ph°^->^ Xf^xXfJl/ (1.25g, 4. 08 mmol) (D*$/-)l (lOmL) 

2m 7mfc+bvv&*®mzM?i. m&m* 1.5 f^t^i^c,, s^^^ 
20 mvtz&, ^\^>-mm^)^m^u mats® <o. 87 g > urn m) 

WiM, 88-89.^0 

'HNMR (CDClj) <5 1.21 (6H, s), 1.50 (6H, s), 2.81 (2H, s), 2.99 (2H, s), 3.82 
(3H, s), 6.55 (2H, s)„ 
25 1 6 

N-[2-(2,3-^h Fd-7-;* h^y~2,2-^^)l-5-K>Vyy~Jl)-l, l-i?^ 
JH?J|/]-N'-7iXjl/Ii 

3- (2, 3-^tFP-7-^ h*->-2, 2-^^JV-^>V7y-)U)-2,2-^^9-)^ 
U\i^>m (0.80 g, 2.87 mmol) ^i:tfy7xXMX^U^7y K (0. 650 mL, 
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3. 01 .00 <Db»x> ( 5b q mm\z. hV3L*n, 7 $> <o.4ihl,3.oiw>d -.• 

-U> (0.275 mL, 3.01 mnol) *Jq*, 80 "C T 1 mmUftLtCo & 

5 lL »^-J^7MD?h^7^- K**>/|»i^ 7:3) 

'HNMR (CDC1 S ) 5 1.34 (6H, s), 1.48 (6H, s), 2.96 (4H, s), 3.73 (3H, ,). 4.54 
(1H, br s), 6.28 (IB. br s), 6.55 (2H, s), 7.04 (IH, t, J=7. 0 Hz),' 7. 18- 
10 7.30 (4H, m). 

^x?;w-n*-(4-^ h^j/7i-;wg| 

15 J« 88«„ 



25 



'HNMR (CDCg 8 1.32 (6H, s), 1.49 <6H, s), 2.93 (2H, s), 2.97 (2H, s), 3.77 
(3H, s), 3.78 (3H, s), 4.37 (IH, br s), 6.01 (IH, br s), 6.53 (2H, s),' 6.80 
. (2H, d, J=8.8 Hz), 7.04 (2H, d, J=8.8 Hz). 
20 l 8 

N-[2-(2,3-5>fc HD-7-* h^2,.2-^^)U-5-^/y^~ju)~l,l-^^ 
K£ 133-134 "C «X5 1 ;i/-^it» 0 

'HNMR (CDCI3) 5 1.34 (6H, s), 1.48-1.60 (6H, m), 1.50 (6H, s), 2.93 (2H, 
s), 2.99 (2H, s), 3.21-3.28 (4H, m), 3.83 (3H, s), 4.11 (IH, br s), 6.53 (IH, 
s), 6.55 (IH, s), 
1 9 
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^o^>j^D5H do.o.g, 61.3 vol) *<fc^KU7xn;p*^7^> 
(16.1 g, 61.3 mmol) Qm&m*, 140 150 *C 7? 72 B#P^#tfe. Km 

m*%mvrc&, mmx.r)ifr&mMiu mmt&m a 9.1 * jr$ 73 x) & 
###1 2 0 

5/^D^S/;WhiJ7x=^*X*n«7Ayp$H (7.42 g> 17.4nraol) ©rh 
7hh*P7^> (70 mL) -78 "C fcJWJU Ctlfc 1. 53 M n-T^U 

^A-^l^j^ (ll.inL, 17.4mmol) SfTFU l^^Wf 1 l»m 
3I#L£o ilttfc 2,3-^hHD-7-^h^^-2,2-^^-5-^>y77>*;P 
sfrfr-Uvncrk K (3.00 g\ 14.5 mmol) £Jn3. % >K^TT$^(3 1 P$ra%&$jft 

19:1) ld«U mmfc&Qj (0.87 g, JR^ 22JK) 

'HNMR (CDC1 3 ) d 1.51 (6H, s), 1.59 (6H, br s), 2.20-2.26 (2H, m), 2.35- 
2.42 (2H, m), 3.02 (2H, s), 3.85 (3H, s), 6.16 (1H, s), 6.58 (1H, s), 6.63 
(1H, s)c 
2 1 

3-^^;^>if>S^ IWUXtJI' (10. 0g, 56.1 mmol) © N.N-^WP* 
JkZxTS K (80 iL) «FttlC3k»T**fc^hU»7A.(6GX JtftfHftto) (4.29 g, 
118 mmol) £JqtL 3 WFIBfflWLfc. 3k»T3- Hi*^> (7.34mL, 118 

mmol) <D N,K-5?^^WA7S H (20mL) »Jft£jrFU ill? 3.5 &|t(]& 
£J&Jg£fefc:*7k£&^ ItltX^T 2 Mm L7c. -&t>i±fc«® 

^*~>«7A±T&^ MEiibTa, a,3-HJ ^^;^>ii>M x 

5 1 ;px^5r;p*^iB'&* (13.3 g) $i»tLx#fe. 



10 
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CftSHax** (100 mL) fc**U N-yDU^»<SF(io. 5gi 5 8 . 9 
nunol) ^2,2-TVtfX«V^D-hU;W (92 m g> 0.561 mmol) ft**, 
60 t c 9 WNSM#L&. Ej6fi^*K:*7K&tt^ MJ *Azfc»* 

^AZU^htf^yj- (M^STIWWW 50:1 10:1) fc*U3-<!/ 
g) S«I««fcLT#fc. 

cnSlfflt (35 mL) (35 mL) fc»*U ^**^^l/>x h 7$ > 

(15.7 g, 112 mrnol) £Jn*, 90 "C T 1 »WWc„ . 

M7A^D7h^7^ (^**>/IH»X^ 50:1 30:1) fc«U 
(5.84 g, JR$ 47X) &ntc a 



15 



20 



25 



'H NMR (CDC1 3 ) « 1.91 (3H, t, J = 7.1 Hz), 1.63 (6H, s), 4.14 (2H, q, J = 
7.1 Hz), 7.46-7. 65 (2H, m), 7.74-7.89 (2H, m), .10.02 (1H, s). 

8-*;P5^a. a-^^;^>if>^ X^xx^ (5.49 g, 24.9 mrnol) 
£x*y-;p (30mL) fc**UhHD^75>Wi (3.46g, 49.9mmol) 
*±Tm*±bV9A (4.0? g, 49.9 Hunol) fcjp*, 40 MMHttLft:. X 
^-***BEW*U 38»tl»ifMa€, *fe<J;«MtF'J^ 

mL) fc**U 130 «C T 15 W»Lft. fM«t: 5 M *Kfltf-Mj* 

******* Bfflftx^Tsnifflbfc. mmasmimm+hvzMrtm 

X3^ 40:l (Dm 20:1) fcttU tift^ (4.21 g, ft* 78S) ^f Co 
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'HNMR (CDClj) d 1.19 (3H, t, J = 7. 1 Hz), 1.59 (6H, s), 4.13 (2H, q, J = 
7.1 Hz), 7.39-7.65 (4H, m) 0 
2 3 

4-k HD^y-S-tt-^^H-^P^-JW^OXyjl/rk H 

m^ium 5,9^ 

'HNMR (CDCI3) d 1.75 (3H, s), 3.45 (2H, s), 4.89 (1H, s), 4.98 (1H, s), 6.19 
(1H, br s), 6.96 (1H, d, J = 8. 1 Hz), 7.70 (1H, d, J = 8.1 Hz), 7.74 (1H, 
10 , s), 9.86 (1H, s) 0 
##M 2 4 

2, 3-^h Ho-2, 2-^^^;i/-5-^>y7^>^Jl/^U-;i,xh H 
4-b Fo + y-3-(2-^5 : JH-7 0 n^-W^>X7f fk F (8.52 g, 4.8.4 
nrnioi) (DV)V3^> (40 mL) g»lH7 yft^^iyl^JH-fJ^ (6.74 
15 mL, 53.2mmol) ^Jpx., 110 "C Tl mrmWVtc. fcfoM&m*, mMmB. 

(A^it>/^X^ 20:1 (DM 10:1) fc'fl; U SBirt;£|& (6.41 g. 75*) 
20 MWiMo 

'HNMR (CDC1 3 ) 6 1.51 (6H, s), 3.06 (2H, s), 6.82 (1H, d, J = 8.4Hz), 7.64-7.71 
(2H, m), 9.82 (1H, s) D 
###12 5 

7-7*n^-2, 3-^h KP-2,2-^^^;i/-5-^>y^^>^;i,#^;^t K 
25 2, 3-^kHa-2,2-v^^-5-^>y7^>AJl/#++>-;^h:F(5.90 g, 33.5 
mmol) mm (20 mL) &JKtCj|£ (2.07mL, 40. 2 mmol) «^ (5 mL) 
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<***>/Wmx*n, 10:1) fcftu (8.08 * iK 

* 94X) £^7c 0 



10 



20 



'H NMR (CDClj) 6 1.57 (6H, s), 3.16 (2H, s), 7.63 (1H, d, J = 1.6 Hz), 7.83 
OH, d, J = 1.8 Hz), 9.77 (1H, s). 

#%MZ 6. 

7-7tnE-2, 3-S>fc HD-2,2-^^-5-(2-^^-i- 7 ' D ^-;0^ >v ^^ > 

•H NMR (CDClj) 5 1.52 (6H, s), 1.83 (3H, d, J = 1. 1 Hz), 1.86 (3H, d, J = 
1.1 Hz), 3.07 (2H, s), 6.12 (1H, s), 6.91 (1H, s), 7.13 (1H, s). 
0%W2 7 



7> 



'Co -a 



15 1.54 M teit-^JUiJ^ A/<> ^ >mm a45mL) 5 . 34 ©^^p 
(1 DL) «(C N.N.N'.N'-^h^^^x^lx^TS^ (0.81 mL, 
5.34mmol) ^J;Dt7-^D^-2,3-^b HP-2,2^^-5-(2-^^-l-^ D ^ 
-)\>)^j7?y (300 mg, 1.07 mmol) 0fh7tKD77> (1 mL) ®mt 
**, -78 r r 30 W^**^ H 0.32.L, l 0 .7-ol) 

©Th7hKD77> (ImL) «**Jp*,-78 V *&ft*IOfeM£-?jre-ti- 

i5 imny^L^. i»x^T2BHiiiUiLfc. . 

^t>/Wl^ 50:1) fcftu Sjiff&ft (264 mg, ft* 94*) 

25 

* NMR (CDC1 3 ) 6 1.26 (3H, t, J = 7.3 Hz), 1.50 (6H, s), 1.84 (3H, s), 1.87 
(3H, s), 2.90 (2H, q, J = 7.3Hz), 6.15 (1H, s), 6.89 (1H, s), 7.00 (1H, s). 
2 8 

2, 3-5* fc FP-2, 2, 7- h y^g^M^^^ 
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o-^l^A- )V (19.1 mL, 184 mmol) (D NJ-y^fMJl/Ay? p ( 100 mL ) gg 
mz Z-S7UU-1-*?-)V-\-7°u^> (20.1 mL, 203 mmol) *«fc^R«*U^A 
(30.5 g, 221 mmol) 80 °C T 3 l^fp1»Lfco ^^#J»7R^a#\ 

a«x3^2 0«i(aufc:. ^^tfein^ (20) *«tr)fte»«[ft^hu 

5 a»V^^^A±*Cftj!i, «JE»«gLT 1-^^- 

2-L(2-^^^-2-^P^ik)**.M.^>i£^ (30.8 g) ^miiLX^, 
N,^XW-'J> (27 mL) KjftSU SSSMAT, 210 t t 5 P# 

fc^hU»>-A*»ir«^, SlY^y^M, MffiMULT 2- 
10 ^^;W6-(2-^^jP-2-7°0^-JP)7x/-;i/ (34.3 g) £«tj£LT#fco 

z.o i.2o g <&x^y-;u (e mD .*:»»u mmm a.s m u 2 b^hu 
nn»jg«6L&. x^y-^ssiEgsu mmzmmx?)v*&i^ 

15 #/ (710 mg, J» 59%) £?#£: 0 

. 'HNMR (CDCI3) 8 1.47 (6H, s), 2.19 (3H, s), 3.00 (2H, s), 6.69-6.76 (1H, 
m), 6.91-6.98 (2H, m)„ 

20 2, 3-5? fc: KD-2, 2, 7- h >J ;* 3^1,-5-^ 7 5 ^tol^lfcH^k H 

**5^ftftU> (0.78mL, 8. 38 mmol) © N, N-i^ Jkk 7 5 F (0.71 mL, 
9.22 mmol) fcttfc 2, 3-S>k h*D-2, 2, 7- h U PWl^>V7^> (680 mg, 4.19 
mmol) ©'N,N-y^fMJ^75 H (2mL) 80 t 7? 15 I$|i0&& 

25 ;i-T;2[H!&fflLfc 0 £fri*fc:£tt8»§3fc (2®) *«fcOtfiSftifift^hU«>A** 

■ arras*, ib*v^>*a±t«*u ateWBLfc. a»*^u*y;p 

*7A^D"?h^77^- (^1t->/SMx^ 30:1 10:1) JC#U ^ 
m<k&® (640 mg, JR^ 8080 £f#£„ 
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'H NMR (CDCIj) 6 1.51 (6H, s), 2.23 (3H, s), 3.05 (2H, s), 7.50 (1H, d, J - 
= 0.8 Hz), 7.53 OH, d, J = 0. 8 Hz), 9.78 (1H, s) 0 
#%#l!3 0 

2, 3-yh KD-2, 2, 7- h >J ^Jl-5-(2-^)l~l-y a ^-Jl)^/y^ > 
i 5 .^^©yj&tj; 0 2, 3-yt F P-2, 2, 7- h V ^ y 



15 



25 



'HNMR (CDC1,) 5 1.47 (6H, s), 1.85 (6H, s), 2.17 (3H, s), 2.99 (2H, s), 6.16 
OH, s), 6.80 (1H, s), 6.85 (1H, s)„ 
10 3 i 

7^-)V^Us\3rV> (24.9 g, 155 miol) tmtT^-ryk (20. 9 g, 157 
mmol) <D~hU*$> (200 mL) (DU^iZi?^ P D^^M^Px 
(18.0 g, 157 mmol) ©zhn^> ( 50 mL) JflK« 0 t T 40 ^WtfTii 

^m«L, «BETT»««**bT«m«rft*tra^« (27.8 g) 
20 3 2 

4-^DA*yM>X7JPTtH (13. 4 g, 71. 1 mmol) thHD^7$> 
ttfttt (6.82 g, 98.1 mmol). ©*gg (200 mL) M«« 2 ItPQAflUKiL^. £ 

^'M7A^P7h^7^ (^**>/|»xf^ 20:1 ©ft 10:1) T*jf 
«bT, £Bfc£«j (5.75 g, JR*44X) 
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'HNMR (CDCI3) 6 1. 26-1. 52 (4H, m), 1.74-1. 89 (6H, m), 2.56 (1H, br), 
7.27-7.39 (2H, in), 7. 50-7.62 (2H, m) 0 
###J3 3 

4-7MD^>X7J^hK (30.5g, 246 nuno 1X7x7-^ (23. 5 g, 249mmol) 

&&.Z$&m$LVVJx. a4„ag.,Z52mmal.). (71 (500.mU 

mmwiz 11.5 B#»«^bfco ^^^^^T-^t/c^ m&Tx*® 
TT*®m*%%LTmmit&mz^tsM&w (48. 1 g ) zntc* zo^wtzn 

MVtWo ■ 
##09 34 

4-7 x / 3^>^>y*- h ij ;u 

'HNMR (CDClj) 5 6.97-7.19 (4H, m), 7.20-7. 28 (1H, m), 7.37-7.46 (2H, m), 
7. 57-7.64 (2H, m), 
3 5 

4-a-tr^u ^~;w^>y- h u;i/ 

4-7;i/^P^>>/-hU^ (6.0 g, 50mmolK fc^'J^> (4.0 g, 47 mmol) & 
£TO^#U7A (8.5g, 62 mmol) 0N,N-^^M75F (100 mL) M 
M£ 95 °C T 37 P#P B TO£Lfc„ £jS«£^£T^L7cm> MJETT^ 

^U->/»SgX^ 20:1 ©it 5:1) TltSSLT, mmiK£?M (8.3g, « 90S!) 
'HNMR (CDC1 3 ) 6 1.66 (6H, s), 3.33 (4H, s), 6.84 (2H, d, J=8.8Hz), 7.46 (2H, 
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d, J=8.8Hz) 0 
3 6 

3, 5-fcf* (i, i-v^^;kn^;0-4-t Hn+M>y- h U Jl 

5 >XT;i/xt F^igljg^ti^ffc. Um 45S 0 
l H NMR (CDC1 3 > 4188^ M^m-sk- 

#%#I3 7 

'HNMR (DMS0-d 6 ) <5 2.41 (3H, s), 3.19 (1H, s), 7.42-7. 54 (3H, m), 7.92 (2H, 
dd, J=7.8, 1.4Hz)„ 
###13 8 

4-(i-^^;px 5") h u;i/ 

15- 2-^PAV-;i, (4.4 g, 73 mniol) izMffc:*- h U *A (60% 2.9 g, 73 

mmol) <D NJ-^^fMM?^ K (100 mL) 0 *C T? 10 3Ht5JI#L 

fc. &mmz 4-7;^D^>y- (7.1 g, 59 mmol) CD N,N-^*5P^ 
xK;i/AT5 K (25 mL) 0 r TJH;L, mUX 3 ^$?>fc^T 15.5 

'HNMR (CDC1 3 ) 6 1.26 (6H, d, J=6.2Hz), 4.52-4.64 (1H, m), 6.91 (2H, d, 
J=8.6Hz), 7.57 (2H, d, J=8.6Hz). 
25 ###J 3 9 

mm. 4-y7y^>yjl/XXTJl/ 

4-y7;^>^D5F (12.6 g, 64 mmol) tWMl-bWA (10.6 g, 129 

mmol) © N,N-v*^M^AT$ H (50 mL) 80 t: X 25 

Lfeo MlETTM;£g£U #^n^BSfc7ic^ox., «#j£Mx^T 
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?y7J-{^*V>/miJL^)l 20:1 (7^2:1) rmmLX,mmft<£t%J (8.9 
g, J« SOX) 

5 'HNMR (CDC1 3 ) 6 2.14 (3H, s), 5.16 (2H, s), 7.47 (2H, d, J=8.4Hz), 7.68 (2H, 
d, 1=8.. 4Hz). 
#%#I4 0 

4-[2-(4-^ b^J/7i-jWlh^y]^>yz hU )\, 

###13 8 i^O^tcfcD. 4-* h*'>7x^7^-j^4-7MP 
10 ^>y-h>JM^gIM$#fc 0 t$ 

'HNMR (CDC1 3 ) 6 3.06 (2H, t, J=7.0Hz), 3.80 (3H, s), 4.17 (2H, t, J=7.0Hz), 
6.87 (2H, t, J=8.7Hz), 6.93 (2H, d, J=9.0Hz), 7.19 <2H, d, J=8.7Hz), 7.57 
(2H, d, J=9.0Hz) o 
##M4 1 

15 2, 3-i^t: HD-7-^ V^iy-^yVy^yts)V^- h U )V 

mmm 3 2 tmm^m^ v 7-* h^->-2, h n-s-^y? 5 

'HNMR (CDClj) 6 3.28 (2H, t, J=8.8Hz), 3.89 (3H, s), 4.73 (2H, t, J=8.8Hz), 
7.00 (1H, s), 7.16 (1H, s) 0 
20 ##M4 2 

4-[(i, 3-yh H p-1, 3-^^y-2H-f y-f > K-;u-2-OW j*^;W^>y*- h 

u;i/ 

4-v7/^>^;U^p$H (4.0 g, 20 minoD ty^JH- $ Ktj U (3. 8 g, 
21mmol) © NJ-y/^M/SF (40 mL) Jg£&£ 20 It^^T^t 

AT^l, MffiTTW$©SL,T^Mfb^^tf^|6j (4.6 g) £#£o 



in 
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4-co, 3-$^t Hn-i, 3-^^y-2H--r v-r > ;u-2-f ;w ^>yx h 

U;P (4.6 g, 18mmol) F55*>— 7fcfR#J (8.9 g, 180 mmol) GDx^ — )V 
(90 mL) 33 ftffiftJfltKftLfc. EJHfc*£fi*T»S]U «ET«8l, 



'HNMR (CDC 1 3 ) 6 3.96 (2H, s), 7.45 (2H, d, J=8.0Hz), 7.63 (2H, d, J=8.0Hz) o 
10 #%#|4 4 



4-(T$/^5 1 ;W^>yxhU;i/ (i.9g, 14 mmol) <fc hUx^T^ > (3.0mL, 
22 mmol) ©rh7hHD77> (30 mL) MfC^^>7i;i/^x;i/^ D U F (1.1 
mL, 14 mmol) £ 0 *C Ti&TLTc. RJSSt&gj&'r 9 HSKJftJfcLfc. 

fc, f#e»nfcm^ B B H 2:^^-ti->-^x^x-T-;PT»t, s^fc^tj (2.og, 

. W 668!) £f#fc 0 

'HNMR (CDC1 3 ) <5 2.94 (3H, s), 4.40 (2H, d, J=6.6Hz), 5.01 (1H, br), 7.50 
20 (2H, d, J=8.6Hz), 7.67 (2H, d, J=8.6Hz)„ 

6-^ y>ij;^-| 'j;t> 

± h U«7£* h^2/ F. (2.42 g, 44.8 mmol) £ 6-^7 P DXH^Vx h U )V 
(3.04g, 21.9mmol) ©'H,H-e?^^*M75H (50mL) »ttSSfi*P 10 P# 

?>tlfclg$^ 'J *^r>* 7 D7 h ^7 7 - (^-y-V/iHKx^;!/ 2:1) 
TfitiSU (2.28.g, 7880 

'HNMR (CDCI3) <5 4.00 (3H, s), 6.83 (1H, dd, J=8.8, 0.8Hz), 7.78 (lH, dd, 
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1=8.6, 2.4Hz), 8.5Q (1H, d, J=1.4Hz)„ 
0%M4 6 

0%ms8tmm(D^mz^r,^ i-7°uK;~-)vtz-7)varu^^j-vv)Vfr 

5 6^^k^#J$r#7to JR$ 78*„ 

'H NMR (GDGlj) &. L 35, (6JJ, d, J.=6,,0.Ez.>, 4.,5^4.,63,. 0H y . ^,1^1^ 
m), 7.21. (1H, dt, J=7.6, 1.2Hz), 7.36 (1H, td, J=7. 6, 1.4Hz)„ 
###|4 7 

4-tf'J>?>i7;^^+h$ K l-Jfr^K 
10 ^fVZ3f>75H (52 g, 430 mmol) <h 30* ifiKfczKflMc (65 mL, 570 mmol) 
©H* (170 mL) mm* 80 <C T 12 l$Mft#bfc. EJfiWtSSfiS-W&lflU 
^fflbfe«SS*«©b,*iA^>T^LTfgefb^» (30g,W 50*) £ 

'HNMR (DMS0-d 6 ) 6 7.66 (1H, br), 7.82-7.87 (2H, m), 8.17 (1H, br), 8.26-8. 33 
15 (2H, b). 

4-*5p;mv U > l-r<h^> H 
75X 0 

20 'HNMR (CDC1 3 ) 6 2.67 (3H, s), 7.14 (1H, d, J=6.2Hz), 7. 65-7.84 (2H, m), 
7.96-8.01 (1H, m), 8.45 (1H, d, J=6.4Hz), 8. 79-8. 84 (1H, m)„ 
###14 9 

3-^^;^y U > 1-^-^v H 

#%#«i4 7<tiwi«©^}ci;i9s 3-^^;i/+y x )>frt>m.mik&m?t%tc 0 urn 

25 91*. 

l HNMR (CDC 1 3 ) 5 2.46 (3H, s), 7.53-7.81 (4H, m), 8.43 (1H, s), 8.69 (1H, 
d, J=8.8Hz) 0 
###15 0 

1-^)1* J 'J > l-;f^> K 
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#*«4 7tR|*©*ttfcJ;0, 1-**JWr/VZrt>B>*mtt&***i±. ft* 

m a ■ 

'HNMR (CDCI3) 6 2.61 (3H, s), 7.20-7.27 (1H, m), 7.46-7.51 (1H, m), 7.69-7.79 
(2H, m), 8.50-8.56 (2H, m)„ 
###15 1 

£#fco JR* 80*, 

*HNMR (CDCI3) 6 1.39 (3H, t, J=7.0Hz), 4.42 (2H, q, J=7. 0Hz), .7. 92-7. 97 (2H, 
1), 8.33-8.39 (2H, m) 0 
0mm 5 2 

U > l-^+-> F 

875S. 

*HNMR (CDC1 3 ) <5 2.55 (3H, s), 7.22-7.29 (1H, m), 7.56-7. 68 (3H, m), 8.47 
(1H, d, J=6.0Hz), 8.64 (1H, d, J=8.8Hz)„ 

0mm 5 3 

o-/t~ U > (51 g, 340 mmolX ^D^D^ ^JUXfjl/ (73 g, 310 
moDtmrnfiVOA (82 g, 590 mmol) <D 2-7*7 jy (200 mL) 3.5 |$ 

bfc. #&nfeSSt7lcBlft*U^A (43 g, 740 mmol) C5X^/~;U (400 mL) 
(26 g, W 45*) 
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'HNMR (DMS0-d 6 ) <5 3.97 (3H, s), 5.71 (1H, s), 7.09 (1H, dd, J=7.4, 1.5Hz), 
7.27 (1H, t, J=7.8Hz), 7.33 (1H, dd, J=7. 8, 1.5Hz), 7.65 (1H, s). 
###| 5 4' 

5 7^h^>2-^>'/77>AK>8 (23 g, 120mmol) tM 5.8g, 92 

wm>& oy*;nu (.70mt) mwmtt u mmmmm^ 0 .mmm^^m 

Hy^^7A«1, : »ffiTTr»*S£e*Lfc. »5*ifc&ii*r>U#$*;P 

1 

10 A5A^n7h^7^- K*lJ->/«X3Mk 10:1) TUfMLT, 
% (8.0 g, JRJ(S 46*) £f#7c. 

'HNMR (CDC1 3 ) 6 4.02 (3H, s), 6.77 (1H, d, J =2. 2Hz), 6.81 (1H, dd, J =6.8, 
2.2Hz), 7.12-7.22 (2H, m), 7. 63 (1H, d, J =2.2Hz) 0 
5 5 

l-*b*r$"*>*/y?> (8.0 g, 54 mmol) (OWW (55 bL) mWL\Z 10% /^y 
•> (3. 9 g, 49* ^zfcft) £JD;5L, S£*l£aaaT?#*£H&T 8 

'HNMR (CDC1 3 ) 5 3.17 (2H, t, J =8. 6Hz), 3. 82 (3H, s), 4.56 (2H, t, J=8.6Hz), 
25 6.65-6.72 (1H, m), 6.72-6.78 (2H, m). 
###J 5 6 

2,3-^t KD-7-* F^->-5-^>V'77>*J^1fJlo i t: F 
N,N-y^fWA7$F (8.0 raL) terf+S/fifcU > (8.0. mL, 86 mmol) .£ 
0 *C TiTLfc. SiS^^t 2,3-^h FP-7-^ h^v^>^7^> (6.7g, 44 
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mmol) <D M-^^tf.H'ArS- H (26 mL) iM^&TJn^ 80 <C T 1 B# 

isi^m* i&ii <m u%)» -$mm>u&*, mm&M* a s,g* 

'HNMR(CDCl3) 5 3.32 (2H, t, J =8. 8Hz), 3.94 (3H, s), 4.77 (2H, t, J=8.8Hz), 
7.32 (1H, d, J =1.2Hz), 7.38 (1H, d, J =1.2Hz), 9.82 (1H, s)„ 
5 7 

1Q 2, 3-vt: Hn-7-^ b^zy-B-(2-^)U-l-y'u^-)V)^^yyy 

2,3-^bh*P-7-^h^5/-5-^>y7^>^;i/^l7-;^hF (3.5 g, 20 mmol) 
t-rvyolf;PhU7xr:;i/^xfc^A3-^H (10 g, 24 mmol) O^rbyt 
Yuy^y (60 mL) Mmm\Z7km<ti-hViy& « l.lg, 28mmol) £ 

o -c vmx. 2.5 ^jo^M^Lfco Kmm^mu^^mL. mzm>fc 0 m 
15 li&iix^^aasi, m&m*mnmki- b u ^ATtcMwim 

aT^y^TSIl, MffiT-m^^Lfc., #SnfcMt^>U;*j^ 
)I/^7^A^D (^1t->/Wx^;U 50:1 10:1) Tiil 

t, mmik^W) (2. o g, jr^ so*) *ntc.o 
mm*. 

20 'H NMR (CDC 1 3 ) 6 1. 86-1.88 (6H, m), 3.22 (2H, t, J =8.6Hz), 3.86 (3H, s), 
4.62 (2H, t, J =8.6Hz), 6.20 (1H, br s), 6.61 (1H, s), 6.71 (1H, s) a 

5 8. 

5-3-H/t-U> (20 g, 72 mmol), 3-^PD-2-^5 1 ;H-7°D^> (13 g, 140 
25 mmol) tMi^'J^A (20 g, HOmmol) <D NJ-y7fWM7$ F (lOOmL) 

so t: t 6 i$r«i$t^c 0 s^^^^st^l^ setii 
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X3MU 10:1 5:1) T?»«LT, mmiKG® (22 g, W 93*) 



10 



20 



'HNMR (CDC1 3 ) <5 1.94 (3H, s), 3.91 (3H, s), 4.54 (2H, s), 5.01 (1H, s), 5.17 
(1H, s), 7.41 (1H, d, J=1.8Hz), 7.87 (1H, d, J=1.8Hz), 9.83 (1H, s)„ 
##M 5 9 

2, 3.-^te fcD-Z-^i^.S*-3y.3^^^ 

3-3-K-5-* h^y-4-[(2^^R-^D^z;Wt^y]^>X7Jl'ft K 
(22 g, 66 mmol), BBB/^S^Adl) (0. 60 g, 27 mmol), ^Bfe*UC7A (9.0g, 
65 mmol), -^Bfc^hUtfA (4.3 g, 63 mmol) tfh5^;|/7>^»)A^n 
5 H (18 g, 55 mmol) © N.N-^^f J^J^75 K (300 mL) 100 V 

T 2.5 R#TO#Ltc 0 K«ftM*-CTlHpLfci, MBET««ft«3cbfc. 381 

nfc»>U^;W7A^n-?b^77^- ('\*'tJ*>/INKx5 1 ;p 10:1 

15 2:d nmmLT, mmft&m o.i g, ft* 57%) 



"HNMR (CDCI3) 6 1.40 (6H, s), 3.95 (3H, s), 4.43 (2H, s), 7.31-7.32 (2H, 
m), 9.84 (1H, s). 
II 6 0 

2,3-^h h*D-7-j* h4 1 v-3,3-> ? ^^;i/-5-(2-^5 1 ;P-l-7 0 P^x;i/)^>^^ 
> 

25 ifltMfc. 

'HNMR (CDC1 3 ) 6 1.33 (6H, s), 1.87-1. 89 (6H, m), 3.87 (3H, s), 4.29 (2H, 
s), 6.23 (1H, br s), 6.61 (1H, s), 6.62 (1H, s). 
m%M6 1 
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(7.5 g, 36 mmol) LikMfcfcVMIr h U *7 A (0.72 g, 19 mol) <D*?J—)l 
(60 mL) 0 *C T 3 EWflBfcUfc. EJfi*£*EETWtU &&nfc82S 

(A+U-^/lfflfex^P 5:1 0t 2:l)T?»«Ur, Slft^i (5.8g, » 773!) 

10 'H .NMR (CDClj) 6 1.50 (6H, s), 2.20 (1H, br), 3.01 (2H, s), 3.86 (3H, s), 

4.57 (2H, s), 6,76 (2H, s). 
##M6 2 

[(2. 3-5^t 2-y^W-^>!/7 7^JW / ^W hU 7i 

IS 2,3-z?hFu-7-*h*is-2,2-i?*^)l>^-^>V77>*?;-)V (5.8 g, 28 
mmol) ©5?X9\>PX— x;P (90 iL) jgi&tCHJWb U > (0.90 mL, 9.5 mmol) * 
0 "C X^TVTco MS 0 *C T 30 #Kft#bfc^ TKfc&lA*:. W«IJi£ 

jg&£®3cLfc. #Snfc3gfi (7.2 g) th'j7x-Jl/*X7^> (7.5 g, 29 
20 mmol) ©r-;Px> (70 mL) jg&& 80 TC T 10 B#F B m#b7c 0 SJfcSc&Sfi* 

fl (12 g, i« 84%) S#7Co 

'H NS1R (CDClj) 6 1.45 (6H, s), 2.83 (2H, s), 3.49 (3H, s), 5.33 (2H, d, 
J=13.6Hz), 6. SO (1H, s), 6.58 (1H, s), 7.59-7.81 (15H, m) 0 
25 ###| 6 3 

5-(2-XfJhl-7f-JW-2, 3-^h HD-7-^ h^->-2, 2-S?^5 1 M>!/7 7> 
[(2, 3-^k 2->?^ W-^>y7 h U 7i 

-M7»A7D$H (5.6g, 10 mmol) Cfh7tHD.77> (50 mL) M 
mmztl U £A tert-yh^i/H (1.3 g, 11 mmol) £ 0 "C TJnAfc. ' KJS» 
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(2.2 mL, 21 mmol) ttMX. 20 mmammiriti Kim* 

5 ^D7h^77-f- K*1*>/»BSX3\>U 50:1 <D|£ 5:1) T*|g?LT, mm 

'HNMR (CDC1 3 ) (5 1.09 (6H, td, J=7. 6, 1.8Hz), 1.51 (6H, s), 2.12-2.34 (4H, 
a), 3.02 (2H, s), 3.85 (3H, s), 6.16 (1H, s), 6.61 (1H, s), 6.64 (1H, s)„ 
10 ##M 6 4 

2,3-i^t HD-5-^>V7^>*;i/7j?- hUJl/ 

2,S-^tKD-B-^>»/77>*;W?4*^fcH (5.00 g, 33.7 mmol) ££0? 
fcFD^>;i/75>^i& (3.52g, 50. 6 mmol) (70 mL) 2 I^M 

(3. 03 g, m m) &ntc„ 

MM 69-70 t:. ' 

'H NMR (CDC1,) 5 3.26 (2H, d, J = 8.8 Hz), 4.67 (2H, d, J = 8.8 Hz), 6.82 
20 (1H, dd, J = 8.8, 1.0 Hz), 7.42-7.46 (2H, m) 0 ' ■ 
##M6 5 

2, 3-^t FP-7-pt h*->-2, 2-v^5 1 ;P-5-^>V f 7^>*;^- h >J ;j, 
2,3-^t Kn-7-* h*is-2,2-?*^)\;-S-X>y7 frtf^fr^t p 

(8.40 g, 40.7 mmol) jSkUt Hn^;P75 (4. 25 g, 61.1 mmol) © 

25 (100 mL) mt& 3 NF^JOlSJiiJSLfc. *S-ft3* 

? ^^7r- <^*U->/SHx3Ml, 5:1) K#(:U gSfc^ft (6.73g, » 
81%) 
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M& 73-74 -Co 

'HNMR (CDC1,) 6 1.54 (6H, s), 3.07 (2H, s), 3.89 (3H, s), 7.00 (1H, br s), 
7:i2 OH, br s)„ 
###16 6 

5 4-(7x-;^)^>y- hu;u 

4-3Jk*a-^>l/n.k 'JUk- (SuOd g, 4L&,nall <& JUfe^j^Jk^JkAX ^.K 
(100 bL) SJtlC^iy-A' (4.55 g, 41. 3 mmol) (5.71 
g, 41. 3 mmol) ^t#H^T 150 *C T 2.5 SP.fljt#bfc„ KJSttS^ 

K+-y->©^A4 i -y->/^mx^;i/ 20:1) tcftu ^mit^ (6.03 g> w 

69%) 

15 'HNMR (CDCI3) 6 7.15-7.20 (2H, m), 7. 42-7. 55 (7H, n). 
###J 6 7 

4-(i-^^;i/x^;w ^>y- h u )v 
mmfc&w&mco urn m. 

20 jft#«f„. 

'HNMR (CDC1 3 ) 6 1.26 (6H, d, J = 7.0 Hz), 2.89-3.03 (1H, n), 7.00 (2H, ddd, 
J = 8.4, 2.0, 1.6 Hz), 7.12 (2H, ddd, J = 8.4, 2.0, 1.6 Hz). 

0mm 6 s' . 

25 ##09 6 5 tmmO^mz^r) 5-/^P-2-^7 x J^+t^T t 

'HNMR (CDC 1 3 ) 6 2.46 (3H, s), 6.95 (1H, d, J = 5.0 Hz), 7.47 (1H, d, J = 
5.0 Hz) 0 
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6 9 

###|6 5 tmMO)Jjmz£K) 4-(hU7;P^P^ b*z/)OXT)l?t K£ 
/B^T3*£ft;#4&£f§&. JR# 71X. 

5 tewm, 

'H NMR, (CDClj).. &.7..3a (2H„ d, L= 8.6. Hz) ,.. 7. 76. (2H,.. d„, : I = 8.6, Hz). 0 , 
##0i|7O 

3, D P-4-fc° U > ? >*Jl/i|5^r-tT-;i/xt: F 

eMV7°Ptf;iO^> (24.9 mL, 177 mmol) Ofh7tKD77> (150 mL) & 
10 , jfcfc 1.6 M n-y^U^A/A*^^ (116 mL, 186 mmol) ^SfJ?ffl 
&T,-78 -C T 20 M^^TMT,^^Tr3,5-^^PDtfUv> (25. Og, 169 
mmol) OJ-YJtYuyyy (100 mL) 15 3f B Wj-T?i£TU 

^ 20 *HBW»Lfc. N,N-^^;^;PAT$ H (18.3H, 237 mmol) §Jn*, 
£fi*Z?18 &iajft#Lfc. (60 mL) ©tK (400 mL) Mct&iT, 

10:1 5:1) fcftU (7.96 g, J|X* 27*) £*ffc. 

'HNMR (CDClj) (5 .8.64 (2H, s), 10.46 (1H, s)„ 
20 7 1 • 

3,5-^PP-4-tfU^>#;M?x bVJV 

mm\6. 4 tmm<Djjmz& o 3, s-^^pp-^tru^^^^^t: f& 

MA 114-115 "Co 
25 'H NMR (CDCI3) <5 8.69 (2H, s)„ 
7 2 

^T^jgffr&iKf£#& 0 JR^S 59%„ 
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'H NMR (CDClj) 6 2.55 (3H, d, J = 1.0 Hz), 6.78 (1H, dd, J = 4.0, 1.0 Hz), 
7.44 (1H, d, J = 4.0 Hz). 

m%w 7 3 

4- f-jvw? 4 -)V) i>y- b u )v 

5 • 4-(^^JP^)^>V^hU;i/ (5.00 g, 33.5 mmol) <D*?/-)V (200 ml), 
Th^kF 7 y (50- ml> (5&mL> cD|§<g&&& 

bVVA (7.89 g, 36.9 mmol) 2 if«ISLfc. KJ&Jfc&Si&iiTr 

#fffi^fc«SftS«lft, *Tife*§M^ fflftUT^Bft:^ (4.39 g, JRsjs 

79%) 

10 il£ 87-90. 1G. 

'H NMR (CDC1 3 ) 6 2.81 (3H, s), 7.89 (2H, dd, J = 8.4, 2.0 Hz), 8.07 (2H, dd, 
J = 8.4, 2.0 Hz) e 

4-C*^;i/x;p#-;0^>y- bV)V 

15 4-(^f;i/^)^>^rhij;i/ (5. 00 g, 33. 5 mmol) <Dz?&UU*?> (150 >L) 
ig&K: n-£DP5S£I>#fi& (15.0 g, 73.7 mmol) £JnS. 0 V T 30 
U SklC^ST 5 P#raft#Ufc. 2 M TKBIft:^- h U »7 &7kmmiz& 

S^hUT, Sm^-tl (4.53 g, Um 75%) £#fc„ 
142-144 *C. 

'H NMR (CDClj) 5 3.10 (3H, s), 7.90 (2H, d, J = 8. 8 Hz), 8.10 (2H, d, J.= 
. 8.8 Hz) 0 
25 7 5 

3,4,5-HJ* b*z/1>\r—bV)i' 

^gfc'&l&Sfcfc. W 60% o 
MM. 93-94 "Co 
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'HNMR (CDClj) 5 3.89 (6H, s), 3.91 (3H, s), 6.87 (2H, s). 
7 6 

2,2'-h*k°Uv;P l-xh^>F 

2,2'-fcffcfU P)l (25.0g, 160 mmol) CD^DP^A (400mL) mmz.%0%T m- 
5 ZuUt^MMM (38.4 g, 160 mmol) £}J0x., MUX* 12 P#KHi#t,fc„ Rjfc 

W*X3^ 1:1 OWifjM Cllt,lritilfcM§yx^x-Tm 
10 fit, (16.1 g, 1R$ 58%) £#fc„ 

m& 58-60 "Co • • 

NMR (CDClj) <5 7.45-7.52 (3H, m), 7.89-7.98 (1H, m), 8.09-8.14 (1H, m), 
8.35-8.39 (1H, m), 8.73-8.78 (2H, m). 

mmm 7 7 

15 i-i2, r -tf tr u ^>]-6-^;p-i, 6-^t K p-6-3- *y-3-tf u 

6-^PD-3^>75 F (4.70 g, 30.0 mmol) 2, 2'-tf tfU.vJU 1-^ 

(10.3 g, 60.0 mmol) <D*~>l/> (90 mL) 43«fctf6fB£ (18 mL) ®mz 25* 

^itT^mmmmm (12 mL) 10 n#rpi»s^bfc 0 £/&&£<Kr&*ttft; 
20 ^-hij^A*»«fcfttf, *rmbfci&fi*jp$u ja^bT, mmit&m (3.20 g% 

JR# 36*) 

• 'HNMR (CDClj) (5 6. 60 (1H, d, J = 10.0 Hz), 7.39-7.66 (3H, m), 7.83-8.03 (3H, 
m), 8.14-8.51 (3H, m), 8.68-8.75 (2H, m)„ 
7 8 

25 i-[2, 2'-tf hf y ^>]-6-<;wi, 6-^h HP-6-^y-3-HU ^>#;i/fc h u 

N, N-S^^^^WAT^ H (2. 04 mL, 26. 4 mmol) (DY± h - h U )\, (30 mL) j§ 
^C7k^T^WJ;i/^PU H (2.09 mL, 24.0 mmol) WBlT* 15 # 

K«^L,fc.l-[2,2'-lftfU^>]-6-<;M,6-^bHo-6-^y-3-triJ>?>* 
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;P#=Ht-$ F (3. 50 g, 12. 0 mmoi) £Jn*> £ £>£ h Ux^75 > (7. 36 mL, 
52.8nool) **frTjrFtfc«, m.WLT 24 l&MfttfLfc. RJ6«Fl|Eft«BETT 

5 tJVWUT, ^®ft;£0& (2.06 g, IR$ 63%) $#fc„ 

Hz), 7.82 (1H, dd, J = 9. 6, 2.2 Hz), 7.83 (1H, d, J = 7.6 Hz), 7.99 (1H, td, 
J = 7.6, 1.8 Hz), 8.19 (1H, t, J = 7.6 Hz), 8.42 (1H, d, J = 7.6 Hz), 8.49 
(1H, d, J = 7.6 Hz), 8.74 (1H, dd, J = 4.8, 0.6 Hz), 8.97 (1H, d, J = 2.2 
10 Hz), 

7 9 

1, 6-^h Fa-l-(8-*5P;i/-2-4V Un;0-6-^V-3-tf U *?>%)Vtf~ h U )V 
6-^nD-3f>7$F (5.90g, 37. 7 mmoi) 8-*3MMV U > 1-^ 

->F (9.00 g, 56.5 mmoi) ©^vl/> (90 mL) 35ck7JW^ (18 mL) mW\Z 25X 

is (12 mD ^n*, 6 mmmmmmvr^ a Kmm&m*7mtt 

^-NU^AtK^c^ ^fmLfc^^ffi^ l,6-^kFP-l-(8- 

*^)i-2-*; u ^;0-6-^v-3-h° u ^>*;i/#^i7-$ h (9. 03 g, w zm 

O^lCN.N-^^^l/^I/AT^ H (7.48mL, 96. 6 mmoi) <D7-\z h~ h U;L- (200 
20 mL) |#^«^T^l7-<j;^DU H (8.43 mL, 96.6 mmoi) £?TFU HiST 
15 ^mmWVTcol, 6->>t: HP-l-(8-^^-2-^y Un;P)-6-^y-3-fc?U ^ 
>*;^^17-5P (9. 00 g, 32. 2 mmoi) £ 6tC h U X^HTc- > (26.9 

mL, 193 mmoi) £&<$T?&Tbfc^s ^j&T 20 mmgtfthtc 0 KfomUZMfc 

(^>/»tx^ 2:1) WffiLfc^^^x^x-^Hr^L 
T» (2. 04 g, 25«) £#fc 0 

269-271 Xlo 
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'HNMR (CDC 1 3 ) 6 2.73 (3H, s), 6.70 (1H, dd, J = 9. 6, 0.6 Hz), 7.62 (1H, dd, 
J = 7.6, 7.0 Hz), 7.73 (1H, d, J = 7.0 Hz), 7.84 (1H, d, J = 8.8 Hz), 7.84 
(1H, dd, J = 9.6, 2.6 Hz), 7.93 (1H, d, J = 7.6 Hz), 8.55 (1H, d, J = 8.8 
Hz), 8.93 (1H, d, J = 2.6 Hz)„ 
5 ###| 8 0 

W6.r.^k,£DH-(4^^^ 

6-^nn-^>75F (6.68 g, 42.7mmol) 4-^^;HfU^> 1-** 

(9.32g, 85.4mmol) <D**sV> (120 mL) &£ZMWt (25 mL) mWitZ 25* 

^mmmmm (15 bl) mux, 3 mmmmmrnvtco ^mm^m^mit 
10 ^-hu^ATK^fc^ mmvrcm&znm. ®&vt, ^mit^m (5.14 g> 

'H NMR (CDClj) 6 2.42 (3H, s), 6.55 (1H, d ? J = 9.4 Hz), 7.33 (1H, br s), 
7.36-7.40 (1H, m), 7.61-7.62 (1H, m), 7.86 (1H, brs), 7.96 (1H, dd, J = 9. 4, 
2.6 Hz), 8.49 (1H, d, J = 2.6 Hz), 8.51 (1H, s) a 
15 ###18 1 

1, 6-yh Hn-i-(4-^^;W2-h°U -6-** V-3-fcf >J 5»#;M?X hVJU 
N,N-y^f^M7$F (2.30 mL, 29.7fflmol) ©7*fe hX (70 mL) & 

*fc*»T***U^DU H (2.36 mL, 27.0 mmol) $ITU 15 # 

20 ;PaI?+*$K (2.88g, 13.5mmol) %in?L, t£ £,£ b > (4. 14 mL, 

29. 7 mmol) «*»T*TUfc«, ig}ST 12 IftflltfUfc. E*W«|*«ETT 

25 2:1 0g 1:1) fc«u tttHbfc^^yX^x-TJWLT, 
#J (2.02 g, 71X) £f#fc„ 
§t& 166-168 "Co 

'HNMR (CDCI3) <5 2.47 (3H, s), 6.68 (1H, dd, J = 9.4, 0.8 Hz), 7.20-7.24 (1H, 
m), 7.45 (1H, dd, J = 9.4, 2.6 Hz), 7.71-7.73 (1H, m), 8.43 (1H, d, J = 5.0 
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Hz), 8.46 (1H, d, J = 0.8 Hz). 
##$1 8 2 

1- Zuui/Zu^yz j y 

y?n^y# ;y (84. lg, 1.00 mol) W^HnDX^yWSF (134 g, 

5 i.oo moo ommtmrn (250 bl) mmt 2,2'-7yh'7«v^n- hu;w 

0.64 & T (Lltt mail SitUL, ftfilMX &.I&RtilttL&. EJH£&&j|^MjEm» ■ 

mvfro mm^m&m^Lx, mmtt&m (59.2 g , ®m sox> 

80-86 *C /1.7 kPa (13 mmHg). 
'H NMR (CDClj) 6 1.84-2.72 (6H, m), 4.12 (1H, t, J = 6.8 Hz). 
, 10 #1 8 3 

2- (2-^ h^>7i;+v')^D^>^;> 

^Tirn-;P (31. 0g, 250 mmol) © N,N-^^^M7$F (400 mL) 
toK^Hfc:*- h U !7£ (60X mftnM (12. Og, 300mmol) SiP^.O t: 1? 30 # 
Wft#bfc. 2-^DD->^P^>^y> (59.2 g, 499 mmoi) <D N,N-$?*3\M* 
15. Jl&TS. F (100 mL) jSttSSTFU Ottl NfKIft^Lfc. 

4:0 \zmv. mmtt&rn (28.4 g , 55*) 

20 Ift^o 

l H NMR (CDCI3) 6 1.62-2.51 (6H, m), 3.86 (3H, s), 4.61 (1H, td, J = 7. 8, 1.4 
Hz), 6.84-7.04 (4H, m). 
##^8 4 

1 - * h ^-2- [ (2-^ 5P 1/ > >-^7 p ^ >^;p) ^ $/] ^ >if > 
25 ^^Jl/hU^x-^Xfc'^AT'D^ F (103 g, 289 mmol) 0"rV^\i^uy 
?y (600 mL) mmzfi U £A tert-7*h^>K (30.9 g, 275 mmol) £#n;L 
0 <C T 3 B#TO^bfco 2-(2-* h+y7xy^»y^P^y> (28. 4 g, 
138 mmol) ©rh7kHD77> (200mL) igi&£8rFU $ £lc 0 *C T 1 B# 
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SMX^;U 20:1) izmU »| (22.4 g, J» 7920 Zmtc. 
'HNMR (CDC1 3 ) 6 1.60-2.55 (6H, m), 3.85 (3H, s), 4.89-4.93 (1H, m), 5.07-5.17 
8 5 

2- a d ^ y=f >-i --f ;m -6-^h^>7x; 

1- ^ h^v'-2-[(2-^^l/>v-^D^>5 1 ;P)^^5/]^>if> (22.4 g, 110 
mmol) $ N,N-^l^7r'J> (30mL) fcit^U ^#H^T, 180 t) Tr 3 

;W 50:1) IC&U (19.3 g, » 86%) Z^fc 

'HNMR (CDC1 3 ) 6 1.78-1.94 (2H, m), 2.24-2.36 (4H, m), 3.42 (2H, s), 3.88 
(3H, s), 5.30-5.32 (1H, m), 5.68 (1H, s), 6.70-6.83 (3H, m) 0 
8 6 

7-^h+vXtfDK>y7^>-2(3H),l , ->^P^>^>] 

2- (l-^D^>x>-l-^;M^;p)- 6 -p(>^~> 7x y_^ ( 22 .4g, noniinol) 
O *$J-)V (200 mL) itt»T»l (20 mL) £?&TU 4 B#^»M 

rax^l/ 50:1) fcftU SjSfc^t) (17.0 g, J» 88*0 £#7c c 

'HNMR (CDCI3) <5 1.67-2.21 (8H, m), 3.19 (2H, s), 3.86 (3H, s), 6.70-6.80 
(3H, m) 0 . 
#%M8 7 
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7-/ t° U K>V*7 y >-2(3H), 1' DO^ >l-^-fy)l7$^)l^ 

t^i/l&ikV > (15.5 ml, 166 mmol) £2k&T N.N-^^tfUl'Ay^ H 
(6.44 mL, 166 mmol) fcjgTU £ 6 C 7-^ h + y^k'DK>^/77>- 
5 2(3H),1'->^D^>^>] (17.0 g, 83.2 mmol) 0 N,N-y7fMM75 F 
(30. mL) M^I^MTUfeiv 80. *C ^ 6 '££3B&tt&&£" 

io 10:1) {c#tL,^x^;i/x-^-A^i7->^e>^^b$ii-T^M{h;-&ti (n.o 

g, *m 57X) £#£o 
ftjft 54 ^Co ' 

'HNMR (CDC1 3 ) 5 1. 70-2.26 (8H, m), 3.26 (2H, s), 3.93 (3H, s), 7.31-7.34 
(2H, m), 9.80 (1H, s)„. 
15 #^0||8 8 

7-p< h^v-5-(2-^^;i/-i-yo<-;0 X h°P [^>^/7^ >-2(3H) , f - v^7 □ 
^>^>] 

7-y< h^>X If D K> »/7 7>-2(3H), 1' -*/>7 D^>^ >]-5-# Jl/tf+IMor' 
bH (10.5 g, 45. 2 mmol) cfeitf-l'vyo IfJl/h »J 7x-J^X^^yA3-y 
20 H (31.4 g, 72. 6 mmol) (Dy^ h7hPU7 y> (150 mL) MMmZTkmiki- V U 
»>A (60* ?ft^m#)) (3.26 g, 81.4 mmol) 1 Bf^MM^Ebfco EDS 

^ 53i, Mm^iibfe. ?M^5/u*y;^^A^DTh^^^^- (a* 
25 vwwmx.^jis 20:D tc&u mmik-sm (11.0 g , w 94%) 

'HNMR (CDCI3) (5 1.54-2. 20 (14H, s), 3.17 (2H, s), 3.85 (3H, s), 6.20 (1H, 
s), 6.60 (1H, s), 6.66 (1H, s)„ 
8 9 
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3-<>^/> (172 g, 2.00mol) <D*#J-)l (500 mL) m®\Z MM (51. 5 mL, 

i.oo moo mTu 3 mmmwbtco Kmmm^m&rxmm^mi^ 

65 <C /3.3 kPa (25 mmHg)„ 
'H NMR (CDC1 3 ) 6 1.12 (3H, t, J = 7.4 Hz), 1.75 (3H, t, J = 7.0 Hz), 2.61 
OH, dq, J = 18.0, 7.4 Hz), 2.87 (1H, dq, J = 18.0, 7.4 Hz), 4.42 (1H, q, 
10 J = 7.0 Hz) „ 
###J9 0 

2-(2-^ h^rV^x/+v)-3-^>^/ > 

l H NMR (CDC1 3 ) 6 1.07 (3H, t, J = 7. 4 Hz), 1.51 (3H, t, J = 6.8 Hz), 2.59 
(1H, dq, J = 18.0, 7.4 Hz), 2.75 (1H, dq, J = 18.0, 7.4 Hz), .3.87 (3H, s), 
4.62 (1H, q, J = 6.8 Hz), 6.75-6.99 (4H, m) 0 
##$19 1 

##ms 4 tmmo^miz^v h+^x^^-s-^^y^^ 
mit^^mc. « 79*. 

'H NMR (CDClj) 6 1. 07 (3Hi t, J = 7. 2 Hz), 1. 50 (3H, t, J = 6. 6 Hz) 2. 13 (2H, 
25 q,- J = 7.2 Hz), 3.86 (3H, s), 4.74 (1H, q, J = 6.6 Hz), 4.88 (1H, d, J = 1.4 
Hz), 5.07-5.08 (1H, m), 6.78-6.91 (4H, m). 
##0!l 9 2 

###18 5tmM<Djjmz3:r) i-^b^-2-d-^ji-2-^Uyyh^) 
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'H NMR (CDCl 3 ) 6 0.98 (3H, t, J = 7.6 Hz), l.6l (3H, d, J = 7.0 Hz), 2.04 

(2H, q, J = 7.6 Hz), 3.35 (2H, s), 3.88 (3H, s), 5.19 (lH, q, J = 7.0 Hz), 
5 5. 68 (lH, s), 6.69-6.83 (3H, m)„ 

2, 2-^X^-2,3-^ k HP -7-^ b^F^>Vy^> 

###I8 6 tmUo^mz^Y) 2-(2-X^;W-2-^T-x;i/)-6-^ h^>7x;- 

)Vfrt>mm\k&m*mco mm 86*. 
io w$m. 

'H NMR (CDC1,) 6 0.94 (6H, t, J = 7.4 Hz), 1.78 (4H, q, J = 7.4 Hz), 3.01 
(2H, s), 3.87 (3H, s), 6.71-6.78 (3H, m)„ 
###| 9 4 

2,2-vX^-2,3-vk h'D-7-^ h+5/-5-^>^77>^) Wt^rt H 
15 ##^8 7 tmU<D^mz£V) 2,2-:/X^;i.-2,3-;/b KD-7-* b*>"<>V 

77>ftt>$tmfc&m*mc 0 mm m a 

• 'H NMR (CDC1 3 ) 6 0.95 (6H, t, J = 7.4 Hz), 1.82 (4H, q, J = 7.4 Hz), 3.08 
(2H, s), 3.93 (3H, s), 7.30 (1H, br s), 7.31 (1H, br s), 9.79 (1H, s) c 
20 ###| 9 5 

2, 2-^X5^-2, 3-5? t KD-7-* h^ri/-5-(2-^^;i/-l-yD^x;i/)^>V7^ 
> 

8 8 tmU<D^mz & D 2, 2-^X5^-2, K P-7-/ h+->-5-^> 
25 ffiMj 0 

■H NMR (CDClj) 5 0.94 (6H, t, J = 7.4 Hz), 1.77 (4H, q, J = 7.4 Hz), 1.87 
(6H, s), 2.99 (2H, s), 3.85 (3H, s), 6.19 (1H, s), 6.59 (1H, s), 6.64 (1H, 

S)o 

###J 9 6- 
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> 

Dfcf:fr>Bt (5.0g, 18mmoi), y7xZMX*'J^7y F (5.6g, 20mmol) t 
5 h'JX?^75> (2.8 bL, 20 mmol) ©b;Ux> (100 mL) m&t&S* 1 B#f» 

fc^&fc 6 M mm (30 mL) £3jq^, 60 t T 1.5 iF»lfc. SJSJft*^ 

#^m^V^^>>7AT^L,.MffiTT^^^LT, (3. 6 
g, « 80%) £#fc 0 

'HNMR (CDClj) 6 1.13 (6H, s), 1.51 (6H, s), 2.58 (2H, s), 3.02 (2H, s), 3.86 
15 (3H, s), 6.55 (1H, s), 6.59 (1H, s) 0 
m%M 9 7 

6-^DP-N-[2-(2,3-> 5 t: h + ^-2, *^)VS-^>^7 ? ~)V)- 

i, i-v^^;px^;i/]-3-t:U ^>#;m?=hj-5 h 

2, 3-^ t H D-7-* h*->- a, a , 2, 2-x h ^^^;i/-5-^> V?^ >X£ >7 $ 
20 > (3.7 g, 15 mmol), HDDX3f>^nU (3.9 g, 18 mmol), 

«B**7-MJ#£ (4.7g, 56 mmol), fh7tHP77> (30 mL), h;kr> 
(60 mL) <t7K (30 mL) ©ig£to'££i&T 14.5 «jl#b£ 0 Rj^£MJETit 

25 bfc„ f#Sn^^W^X^;l/-A^i7->^e,^|g^bT, H^t^ (4.9g, 
mm 86%) £#7c. 
Hj& 118-119 °Co 

'HNMR (CDClj) <5 1,48 (6H, s), 1.49 (6H, s), 2.97 (2H, s), 3.04 (2H, s), 3.73 
(3H, s), 5.72 (1H, br), 6.51 (1H, s), 6.56 (1H, s), 7.38 (1H, d, J=8.4Hz), 
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7.96 (1H, dd, J=8.4, 2.1Hz), 8.62 (1H, d, J=2.1Hz)„ 
###19 8 

N-[2-(2,3-^h b^y~2, 2-y^^H-^>y7 7-;i/)-l,l-y^f 

5 F 

&r # p s £k-#- [2- (2, 3c- $2 I^D^7«>L*h*^2» Zr^^iUfc^^^^^c-. 
1, l-'^fM^W-MfU H (1.5 g, 3.9 mmol), 6-*5P;i/ 
*yU> 1-*^F (3.9g, 24 mmol), 25*JWI^*/B®igBfc (1.6 mL) 
Zmm (2.4nL) ©h;PX> (13mL) 19.5 ftmtol!tiBffiL%:. 

DJfr;kk/gfKx3\ft, 1:1:1 1:1:2) tiib, ^tty-it^Vju&V 
15 X-y-;W;D*S*fcU (1.2 g, J« 59JK) £#fc„ 

SH^C 192-193 Vo 

l HNMR (CDC1 3 ) (5 1.45 (12H, s), 2.57 (3H, s), 2.92 (2H, s), 3^03 (2H, s), 
3.75 (3H, s), 5.60 (1H, br s), 6.54 (2H, d, J=7.4Hz), 6.65 (1H, d, J=9.4Hz), 
7.58-7. 70 (3H, i), 7.86 (1H, d, J=8.8Hz), 7.97 (1H, d, J=8.4Hz), 8.20 (1H, 
20 d, J=8.8Hz), 8.51 (1H, d, J=2.2Hz). 
9 9 

5- (3->T J 7 i-JW -lH-5r h =y ^-)l-l-mm ;* 9-)lJL^9-)l 
3-(lH-^h^V-;i/-5-f;i/)^>y-hU)l/ (1.77 g, 10 mmol) £ N, 
M^A7^ H (20 mL) fc»#U tR^TTm^* >J »>A (1.65 g, 12 mmol) t 
25 ^Dt«^^ (1.84 g, 12 mmol) t^M^X^iZtEV 1 mmM&Ltz. 

#^>#^A^DTh^:7^-£#U ^i7->/g^mx^;i/ (2:1) Tjgffib 

xBwmftzm&xmmv. ^^>^^nm^vxmm{t^ a. 98 g, » 
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8 IX) 

SI* 67-69t:o 

'H NMR (CDC1 3 ) 6 3.86 (3H, s), 5.51 (2H, s), 7.5-8.6 (4H, m) 0 
10 0 

5 2,3-vtKD-7-^ 2-7^f;H- (2-~ h DXf^l/) ^>^7 7 > 

I J- U b BP -7- & h * v-2,2.-^ A3SttHb^/2 5 > £ Jk?R%!tJkx JUS 
. (17.5g, 84.9mmol),I^7> ; E-i>A (4. 36 g, 56. 6 mmol) 0-ho^^> (85 

m) 100-105 1 t 1.5 mmmwLtcoRmm^m^mmjL^Mzmm 

mmit&Vll (17. 1 g, JR$ 813!) 
Hi* 154-156 TC. 

'HNMR (CDCI3) d 1.55 (6H, s), 3.08 (2H, s), 3.92 (3H, s), 6.91 (1H, s), 7.04 
(1H, s), 7.51 (1H, d, J = 13. 6 Hz), 7.96 (1H, d, J = 13.6 Hz) 0 
15 ##M 10 1 

N-[2-(2, 3-5? k h*">-!,2-^9 ; K^>l/77=;Wl^]^> 

2, 3->*b H P-7-* h^->-2, 2-^3MP-5-(2-Xh DIf^)^>y 7 ^ > 
(16.3 g, 65.4 mmol) ®Th7tFn77> (250 mL) .iHfcfc&fcTTKJfcteUS 1 
20 *7A7;i^x££ (7.44g, O.I96mol) £|fr*fcln*., 4 Pm&qJKHtafcLfc. £ 

«s£fc£*?&u /h7dx-/w ms,® (37 g) zmz. mm^jv 
qoo bl), afcv**?* (15 mD ^jSTUfc. »6tifc»^*raaT? 10 ftnamw 

U »JEig«8LT 2,3-yt N*'>-2,2-^^^H-^> 1 /7 7 

>X*>75>£#<M£ft (12.9 g) 2.22 g Sfh7k|«D7 

25 5> (10 mL) fc**U IWfcJ-HJtfA (1.38 g. 13.0 mmol) CD* (10 mL) « 
&£JnA, *SK>^Md'J H (1.28mL, 11.0 mmol) SSJT, 20 

»bfc 0 i$^->'J*y;i/^7A^DYh^77^- (^-i^/gj^x^;!/ 
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10:1 0'& 3:1) fc«U SiX^-AW^SS^lTilM (929 
mg> W 2520 
137-138 "Co 

'HNMR (CDC1 3 ) 6 1.51 (6H, s), 2.86 (2H, t, J = 6.8Hz), 3.01 (2H, s), 3.61-3.75 
5 (2H, m), 3.83 (3H, s), 6.08-6.22 (1H, m), 6.59 (1H, s), 6.65 (1H, s), 7.35-7.55 
(3fi* m) „. 7L6I-7... 75. . (2H^...bX* . 
10 2 

2, 3-i?t HD-7-^ h^v-2, 2-^^5";i/-5-(2-- bU-l-7°D^-;W^>y7^ 
> 

10 2,3-^t h^v-2,2-^^^-5-^>^y^>^;i/^^-y-;^t F 

(20. Og, 97.0mmol), ~hPX^> (7.70mL, 107mmol)> hf^U^> aoOmL, 
20.2 Miol) t!8 (5. 60 mL, 97.8mmol) (DhJl/X> (37 mL) ©^£5^— > 
(Dean-Stark) 7KMtgg£^x 5 B#P B »*Mb£o£0&^£^ 

fcit^^ v y d f ji/x-fM &«tt, mmik&m (20.9 g) 

82*) 

®&£ 120-121 n c 

'HNMR (CDC1 3 )" <5 1.55 (6H, s), 2.50 (3H, s), 3.09 (2H, s), 3.91 (3H, s), 6.85 
20 (1H, s), 6.96 (1H, s), 8.08 (1H, s) 0 
10 3 

2, 3-^fc H D-7-* h^v-a , 2, 2- h U *^)V-S-^>V? 7 >75 > 
2, 3-^k H D-7-* h^v-2, 2-v^^;i/-5-(2-X h U-\-zfu^-)V)^y^/y^ 
y (10.9 g, 41.4 mol) ©7^h^bHD7^> (150 mL) j^tojcJWfeU^SrA 
25 7;i/^X7A (3.35g, 88.3 miDol) £ 0 t) 0 "C.T 

15 &R9&V1t& 1 ^Mi0Kft«"iSLfc. Rj«£*&U *&fc*K:in*., * 

WSft&to (9. 00 g, JR^S 9230 %nfco 
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j 

■ 'HNMR (CDC1 3 ) 6 1.12 (3H, d, J=6.4Hz), 1.50 (6H, s), 2.40 (1H, dd, J=13.2, 
8.4Hz), 2.66 (1H, dd, J=13.2, 5.2Hz), 3.01 (2H, s), 3.07-3.17 (1H, m), 3.85 
(3H, s), 6.56 (1H, s), 6.59 (1H, s) 0 
10 4 

N-[2-(2,3-^b FP-7-^ h*is-2, 2-^^-5-^>^ 7~)\>)-\-^)\,X. 

2, 3-^k KP-7-* h^>'-a ) 2,2-h'J^5 1 ;H-^>y77>X^>75> 
(3.00 g, 12.7mmolK hUX^7'^> (2. 10 mL, 15. lmmol) O^r b^tHD 
y^y (50.0 mL) tmm^JV (50.0 mL) ommz^O^M )l^7 P y H (1.50 
mL, 12.9 mmol) £ 0 "C TfTLfc. 4 P#Mj$L£^ Mffi 

^hmiilt, ^^t/ (1.94 g, mm m 

15 141-142 <c. 

'HNMR (CDCl,) <5 1.24 (3H, d, J=6.6Hz), 1.50 (6H, s), 2.76 (IH, dd, J=13.4, 
7.0Hz), 2.88 (1H, dd, J=13.8, 5.6Hz), 3.00 (2H, s), 3.80 (3H, s), 4.34-4.48 
(1H, m), 5.93 (IE, br), 6.58 (1H, s), 6.63 (1H, s), 7.37-7.53 (3H, m), 7.71 
(2H, dd, J=8.6, 2.0Hz) o 

20 10 5 

fH2-(2,3-^t FP-7-* h*z/-l,2-z?^)V-%-^>V7?-)V)-\-*?-)\<3L 

^;i/]-4-if y >>>#;M^i7-$ h 

25 W 75%„ 

Si& 159-160 r (rax^;i/-^-rv7°p^;px-x;!/) 0 

'HNMR (CDCl 3 ) 6 1.26 (3H, d, J=6.6Hz), 1.51 (6H, s), 2.71-2.93 (2H, m), 3.00 
(2H, s), 3.82 (3H, s), 4.34-4.47 (1H, m), 6.00 (1H, br d, J=8.4Hz), 6.56 (1H, 
s), 6.61 (1H, s), 7.52-7.55 (2H, m), 8.71-8.74 (2H, m) 0 
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###J 1 0 6 

2-(^>^-<;l,y^y)-3-(2 > 3-^bFn-7-^h + v-2 ) 2-^^5 : -;W5-^>V^ 

2.3-yt h + S/-2,2-^^^-5-^>\/7^>^;!/^^+h^t: H 

5 (12. 8 g, 62.1 mmol), (12.2 g, 68. 1 mol) £J:tf#lH-h »J #A (5.60 

g„, 68. 3 mmoL) <UM&MWL. (6.5 mU UttUE t 1* L.5. ,.«a«Jiifel*2fc« M„ 
^S^tt^fitC^U, >>X5^X~ fJUfeJO/L »**5«tUT 4-[(2,3- 
^t: h4 : y-2,2-y^?;h5-^>y77-j|/)^5 1 l/>]-2-7x-Jh 
5(4B)-^-+^/D>*^trti^« (16.9 g) £fc, #K€B«U fctll 

io &^-ry7°pt: o ;i/x-x;i/T^L,T^^ (3.72 g) ^ne.^^^ 

(100 mL) IcMU g&W-MJ^A (0.20 g, 1.9 nol) §fti?L 3 m 

zKJ§£#HiU «£E««Lfc. SSS^y-^-sMV^nt: 

;wx-x;^6^^{b$-&T^{b^ (10.5 g, j« 44*) 

15 flk£ 184-186 C 

l HNMK (CDCI3) 6 1.50 (6H, s), 2.99 (2H, s), 3.66 (3H, s), 3.85 (3H, s), 7.00 
(2H, s), 7.43-7.64 (4H, in), 7.67 (1H, br s), 7.86-7.95 (2H, a). 
10 7 

a-K>^Jl/7$;)-2J-yt FD-7-;* h*~>-2, 2-vp< ^-5-^>y^ 7 
20 >7UA>m ^)VX.X^)V 

2-(^>V^;PT^/)-3-(2,3-^t: KD-7-* h* 9 s-t.l-*?*?)]r*-^>V7 
7-)l)~l-~7u^>m (11.5 g, 30.2 mol) 0fh7tHO7 

^> (100 mL) mmz IQ% nyPV&mm (50X ^tK.B) (1.2 g) SJo^L, 7 Jc 

*»h»7\ 50 r t 4 mmyrnvtc. mmzzmv. ^m^ummrnvrco n 

25 ?>tlfe^^^v-rV7 0 Dt o ;PX-T-^T«fe#bT, ^S<b-&«J (10.1 g> JR* 
87%) ZWco 
m& 160-162 t:. 

'H NMR (CDCI3) 5 1.50 (6H, s), 2.98 (2H, s), 3.15 (1H, dd, J = 13.9, 5.1Hz), 
3.23 (1H, dd, J = 13.9, 5.9 Hz), 3.75 (3H, s), 3.78 (3H, s), 5.04 (1H, dt, 
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§ 



10 



20 



25 



J = 7.5, 5.5 Hz), 6.48 (1H, s), 6.53 (1H, s), 6.59 (IH, br d, J = 7.5 Hz), 
7.36-7.57 (3H, m), 7.71-7.79 (2H, m) 0 
10 8 

2-7 5 / -5- (4, 4, 5, 5-5^ h ^ ^ 3^-1 , 3, 2- D y >-2-^f )V) £&mWt 

foa ** *XC*Wfc=Jl*U3 l /P 42. U g v . 10. 0 mmol) &£tfMJx^ 
(4.2 mL, 30 mmol) <D \A-Vt^y (20 mL) mWi\Z [1, l'-tfX ^7 X -^ 
^7^)7iPt>]^DP;t7^A(II)y^nD^^>f# (82 mg, 
0.10 mmol) <£JDA., 4, 4, 5, 5-x h ^5P;H, 3, 2-^+1f^P^> (3. 7 mL, 

25 mmol) ^rt^o nzntcU&mzmmmmMT, so <ct u fum^t 

£o H^^#»fC7K$iJPX., Bt^X3^T2®$ffiLfc 0 ^t>itfeWtiS^7jC^ 

Wm*7)V 5:1) fc^U »ii^-^U->*5S»fiLT*Ift^ 
15 (1.45 g, JR^S 52%) 

Bb& 110-112 *C. 

'HNMR (CDC1 3 ) 6 1.33 (12H, s), 3.86 (3H, s), 5.96 (2H, br s), 6.63 (1H, d, 
J = 8.3 Hz), 7.67 (1H, dd, J = 8.3, 1.5 Hz), 8.33 (1H, d, J = 1.5 Hz) 0 
###110 9 

4- (4, 4, 5, 5-x h 7*^)1-1, 3, y >-t-4 X^X 

4-3-HftA*«X^;p- (2.76g, lO.Omraol) *>£^ h «JiW$ > (4.2^ 
30 mmol) 0 l,4-^^> (20 mL) [l,l'-k^(>;7x-j^7^ 
y)^o:n-fe>3^pDA^^A(II)^DP^^>^#; ( 82 mg , O.lOmmol) 
£i0X., U,5,5-fh7^JH,U-ytWD7> (3.2 mL, 22 mmol) £ 
fitTt^c #e>tlfc^#/^^#a^ 80 <CT 14 B#F^/ 100 3 
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tf^-y*- (^*-v->/mm^)i> 20:i) izmvxmmit^ (2.26 g , 

82%) £#fc. 

'H NMR (CDC1 3 )<5 1.36 (12H, s), 1.40 (3H, t, J = 7.1 Hz), 4.39 (2H, q, J = 
5 7.1 Hz), 7.86 (2H, d, J = 8.4 Hz), 8.03 (2H, d, J = 8.4 Hz)„ 

mm.mi 1.0 

i3-(^>>/-r;i/7^y)-2,3-vt:FD-7-^ h^v-2,2-v^^;i/-5-^>V/7^ 

a-(^>y-f ^75y)-2,3-^kHD-7-/ h^v-2, l-J^)V-%-^>Vy =7 
10 >7°UK>m. ^^HXfJl/ (3.84g, lO.Ommol) ©^b^tFa7^> (30 
mL) mnmzim itftVmj- b U (90X) (1.26g, 30 mmol) ^rilP^feo #S 
nfe^tl^MS^b^^^^^y-^ (5 mL) £ 30 flflBfrttTttT* 2£ 

15 V^Dtf^X-T^&IKSaibTMft:^ (2.65 g, JRJ* 75X) : 
m& 155-158 t:. 

'HNMR (CDCl 3 ) d 1.50 (6H, s),'2.91 (2H, d, J = 7. 2 Hz), 3.00 (2H, s), 3.66-3.87 
(2H, m), 3.82 (3H, s), 4.20-4.38 (1H, m), 6.37-6.48 (1H, m), 6.63 (1H, s), 
6.67 (1H, s), 7.35-7. 55 (3H, m), 7.65-7.73 (2H, a). 
20 111 

mm. 2-K>*/-f ;P7$/)-3-(2,3-5?h Fn-7-^ h+->-2,2-v^^;W5-^ 

3 - K> V*< 5 7 ) -2, 3->? t H D-7-* h ^->-2, 3M!/-5-^> V*!7 7 
>7°OAV-;i' (3.13g, 8. 81 mmol) 4-&*?-)ls7$. J) tf U v> (108 

25 mg, 0.884 mmol) ©fh7tFD77> (30 mL) h'JXfJV75> 
(1.84mU 13.2 mmol) £cfctfte 7 j<f^ (1.16 mL, 12.3 mmol) ^iTFU W&X* 

20 ^m^bfe. H^-&t/{37ic£iin^> wm^)\'T*2\E\mw>{st£o 
<T)Vfrt>nm^xiBmik^m (3.26 g , 93%) 
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( It& 141-142 "Co 

'HNMR (CDC1 3 ) ,5 1.50 (6H, s), 2.11 (3H, s), 2.79 (1H, dd, J = 13.7, 8.3Hz), 

2.93-3.05 (1H, m), 3.00 (2H, s), 3.82 (3H, s), 4.15 (1H, dd, J = 11.4, 4.1 

Hz), 4.28 (1H, dd, J = 11.4, 6.2 Hz), 4,47-4.64 (1H, m), 6.43 (1H, br d, J 

5 = 8.4 Hz), 6.61 (1H, s), 6.64 (1H, s), 7.38-7.57 (3H, m), 7.70-7.78 (2H, m). 

mmui.2. 

N-[3' -(1,2, 3, 4, 8, 9-\ *+hfc H D-6-* h4->-3, 3, 8, 8-^r h y^^y p [2, 3- 
hH V3V U y-\-i)V) [1, 1' -h'7x-JH-3-^ M7"t hT5 K 
##M 10 tmn<Dljmz&K) N-[3'-(3, 4, 8, 9-^r h7kKD-6-^h + ^- 
3, 3, 8, 8-:f h 5 * 7 P [2, 3-h] -fy^V U >-\~i )V) [1, l'-tf :7xx;i/] - 3 - 

IM 162-165 t) (WmJi^Jl-^\^» 0 

'HNMR (CDC1 3 ) (5 1.18 (3H, s), 1.21 (3H, s), 1.25 (3H, s), 1.34 (3H, s), 1.85 
OH, d, J = 15.8 Hz), 2.20 (3H, s), 2.47 (1H, d, J = 15.8 Hz), 2.56 (1H, d, 
J = 15.4 Hz), 2.83 (1H, d, J = 15.4 Hz), 3.87 (3H, s), 5.00 (1H, s), 6.50 
(1H, s), 7.15-7.66 (9H, m). 

mmm 1 1 3 

3-y7; + (3, P P-4-tfU ^-;1/)^>XT5 F 

3-^TS%mWl (2.71 g, 18.4 uol) &&ZSmt?-*-)\, (10 mL) <DM&® 

20 * 1. 5 wi»Lfe, K^mm&mmv. mmz b)uxy^mx.xnnm 

!±mmVtc. 4-T$/-3,5-^pp|f U>?> (2. 50 g, 15. 3 mmol) <DJ- byh 
Yuyyy (30 mL) M^^^L, h U (66* ffi&fttt) (1.34 

36.7mmoI) *M?LT, ^^(d, ^(C»bfc»M^P^fe 0 M&®*mUT* 

25 «ffi»«Lfc e SitSimx^-A+iJ-^&stSSb, £jg<ffc&& (0.45 g, 

7^- mm^)V/ i9;i) BSfeX^-^1f->^S 
f?MH L» «i (0. 66 g, W 1 5%) £ £ £ fCf#fc 0 
lb& 242-244 *C. 
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'HNMR (CDCl 3 +DMS0-d 6 ) 6 7.65 (IH, t, J=8.0 Hz), 7.87 (IH, dd, J=1.4, 8.0 
Hz), 8.34 (IH, dd, J=1.4, 8.0 Hz), 8.49 (IH, s), 8.58 (2H, s), 10.24 (IH, 
br s)„ 

114 

3-y7;-N-(3, 5-x^DD-l-^S>H-4-tf U ^- ;I/) ^ >;C7$ ^ 

^m-paom^mm ao%) (2. so g . 11.3 mmoo <Dmm^)v (20 mo * 

49:1 ^6 23:2) fcfcLjfcft, lltl^-^>*6»»IU SWtett 
(0. 88 g, JR^5 795!) £f#fc c 
S!!^ 234-235 t, 

"HNMR (CDC l 3 +DMS0-d 6 ) <5 7.65 (IH, t, J=8.0Hz), 7.87 (IH, d, J=8. 0 Hz), 8. 26 
(2H, s), 8.32 (IH, d, J=8.0Hz), 8.47 (IH, s), 10.16 (IH, br s). 
###1 115 

l-(7-x h3->-2, 3-^fc Hd-2, 1-z?*?)V-%-^>y7 7-)[d-7,-*?)\,-\-7 

(30.0 g, 0.136 Ml) 0rh7tHD77> (50 mL) U Ztliz 2- 

yD^p/l> (28.1* o. 204 mol) £«fctf^*->*A ( 4 . 97 g, 0.204 mol) 
^Biil^'J-t-Wi0Th7tHD77> (50 iL) HKftMj 

25 £gfc£ft (29.8 g, « 83%) £fcfc„ 
SKA 100-101 -c. 

'HNMR (CDCI3) 5 0.77 (3H, d, J=6.6Hz), 1.02 (3H, d, 1=6.6 Hz), 1.42 (3H, 
t, J=7.0Hz), 1.51 (6H, s). 1.77 (IH, d, J=6.6Hz), 1.80-1.99 (IH, m), 3.00 ' 
(2H, s), 4.12 (2H, q, J=7.0Hz), 4.21 (IH, dd, J=2.8Hz, 7. 2 Hi). 6.70 (2H, 
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116 

1 -X h * v-2- (2-* 3Mi/-2-7° D ^ - Jlj-* >-) ^ >i? y 

M^y7i7-> (5.00 g, 36.2 mmolK 3-^DD-2-^f;H-7*D^> 
(3.93mL, 39.8 mmolK mMtlWk (5.75g, 41.6mmol) &&Z$~3Vikft *J*J 

»HaT, 90 "ct i.5 mmtmvrc. Kfomzmmzmvtz®\z**toz, m 
milt, mmit&m (5.90 g> « 85%) £#f Co 

'HNMR (CDCl 3 ) 6 1.44 (3H, t, J=6.9 Hz), l. 84 (3H, s), 4,09 (2H, q, J=6.9 
Hz), 4.50 (2H, s), 4.97 OH, s), 5. 10 (lH, s), 6. 88-6. 91 (4H, m). 
117 

2-x h ^ v-6- (2-^ ^x;w 7x;-;i/ 

l-Xh^v-2-(2-^^-2-yp^x;^4-»^>if> (5.80g, 30.2ramol) <D 
N,N-^X^;i/TXU> (12 mL) ^#H^T, 205 3.5 mmtm 

Vftc RttS^RfcrnisltfttzMfrls* 2umm. (39 mL) £in*.TftBSx3\>P 
TiAtBUfc. ttffltt**t5feUfc^«JE*JgLT, SiS^tl (5. 60«, JR* 97*) 

'HNMR <CDC1 3 ) 8 1.44 (3H, t, J=7.0 Hz), 1.75 (3H, s), 3.36 (2H, s), 4.10 
(2H, q, J=7.0Hz), 4.69 (1H, s), 4.80 (1H, s), 6.65-6.79 (3H, m) 0 
###U118 

2-Ih+y-6-(2-^5 1 ;h2-7'D^^)7xy^ (5.50g, 28.6miool) ©h;P 
X> (30 mL) J*»fc=7 3rft*«>#S?x^X-5r^lW(: (3. 99 mL, 3I.5mD.ol) 

^*d^> mmmnr. me*®* 100 tT i.s *mnmi,it. Ej&tt&amc 
mvttwz i m 7m<tirhvv&&mm (30 mL)^fjn^> ^^ir>Tamufc. 
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^yU*m7^D7h^7^- K*1r>/Sil^ 97:3 fr£> 

19:1) izmis. $m#&m (2.90 g , mm m%) 

'HNMR (CDC1 3 ) 6 1.43 (3H, t, J=7.0 Hz), 1.51 (6H, s) s 3.02 (2H, s), 4.12 
5 (2H, q, J=7.0Hz), 6.71-6.78 (3H, m). 
#«1 .1 9. 

5-7°a^-7-2L h^^>-2,3-^t FD-2, 2-J^)V^>^y^> 
7-Xh^^>-2,3-^h:HP-2,2->?^^;^>y7^> (lO.Og, 52.0mmol) <Dh 
^X>(50mL) -40 rfc^U (8.72g, 54. 6 mmol) ^iTlt. 

^D7h^7^- (A+H->/|»x^ 19:1) fcftU 3»fc&tt (13.6 g, 
JR3S 96*) 

Bb& 55-58 r (^>^» 0 
15 "HNMR (CDCI 3 ) 6 1.43 (3H, t, J=7.0 Hz), 1.50 (6H, s), 3.00 (2H, s), 4.09 
(2H, q, J=7.0Hz), 6.83-6. 85 (1H, m), 6.86-6.88 (1H, m) c 
###11 2 0 

7-X 3-i^fc FD-2, 2-^^^H-(2^fJH-^D^JW^>>/77 

20 5-7nt-7-lh^v'-U^bHD-2 ) 2-^^K>^7> (3.60 8% 13.3 
mmol) Orh7kHD77> (30 mL) mm& -78 1.57 M iK7^;i> 

U^?AA*tf>»tt (9.30mL, 14.6-npol) S»TbT, .S^&HilfiETf 15 
7>F^#L£. £ft£a<7ft;|fl (I) (1.39 g. 7. 32 mmol) £Jp;L m&fo&Klft 
TT 15 #ffl«#l,fc 0 MS®* -40 tJfc^bfc^ 3-^pp-2-^^;i^i-y 

25 U^y (1.44 mL, 14.6 mmol) MTT 15 #Raa&#Lfc. 

'>'JA^*7A^07h^7-f- (^1i->/Mx^ 19:1) tc&U g 



gfl:£tM2.34 g, JR$ 71*) 
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'HNMR (CDClj) 6 1.41 (3H, t, J=7. 0 Hz), 1.50 (6H, s), 1.68 (3H, s), 2.99 

(2H, s), 3.22 (2H, s), 4.11 (2H, q, J=7.0Hz), 4.73 (1H, s), 4.78 (1H, s), 
6.56 (1H, s), 6.58 (1H, s) c 
###11 2 1 
5 3-~>7 7 -N-;*5P;i^>i?>.x;i^>7 5 H 

(k67g, 24. 8...imo4> CDfcf (6- SlMtC^^, 3- 

xT/^>if>X;i/*-;i/^DU H (5.00 g, 24.8 mmol) gjfiT? .3 B# 

10 #, if?^y>)A±«, 5®, «J£»f8U lilt^ (4. 49 g, IK* 923;) 

'HNMR (CDCI3) 5 2.73 (3H, d, J = 5.4 Hz), 4.51 (1H, br), 7.69 (1H, t, J = 

7.8Hz), .7.88 (1H, dt, J = 7. 8, 1.5 Hz), 8.00 (1H, dt, 1 = 7.8, 1.5 Hz), 8.17 
OH, t, J = 1.5 Hz) 0 
15 ###| 12 2 

N-[3-[[(3-x7y^>if>)x;^-;wr$/j7ai-;i/]T-fehT^ H 

3'-75;7th7-U F (745 mg, 4.96 mmol) (DfN7kFn77> (10 mL) 
. i»{C2tC?$T, HJX5P;P7^> (0.76mL, 5.46mmol) *5«fctf 3->7/^>i? 
>^;Pfc;P^DU H (1.00 g, 4.96 mmol). ^Jnx., SSfiT 3 fl#f B 1M#b^ 0 

20 K&m&mz7k%&^ BM^frrzmmmistzo &t>ititimM*mamfc 

I^y'JA^7A^n?h^77-f- (a^t1t->/S^x^;|/ 1:1 
1:2) fc#U 3mft&® (1.39 g, 1R$ 89X) S*SStUT#fc. 
1 NMR (CDClj) 6 2.23 (3H, s), 6.97-7.03 (2H, m), 7.21 (1H, d, J = 8.2 Hz), 
25 7. 51-7. 64 (2H, m), 7.73-7.81 (2H, m), 7.96-8.10 (2H, m). 
12 3 , 

2- [[(3-^r/^>if»7;;P3jN-;i/]7$y]7-fehT5 H 

3- >77 ^ >t*>X^*-;^ □ ij H (538 mg, 2.67 mmol) Oh°U> ? > (3 mL) 
»lftlC^U'»75 HtfffltS (301 mg, 2.67mmol) &JgiL SIT 1 60 V, 
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t 2 mm. 90 tT 4 mmmwhtc Rjm^mz^^. mm^)VT2m 

5 l H NMR (CDC1,) 6 3.57 (2H, d, J = 5.7 Hz), 6.25 (1H, br s), 7.00 (1H, br s), 
7^&M4Hy-ty: J~=~7.,8' Hz>,< 7, 76 U J - 5. 7-Hz)v 7.87-41H; dd-, J =-4^ r 
1.4 Hz), 8.12 (1H, dd, J = 7.8, 1.4 Hz), 8.14 (1H, t, J = 1.4 Hz), 
12 4 

3- v 7 y -N- h Ka-2-rt* V-lH-X-tf L°>-3--f ;W A >&>XJ\,&yy 
10 ^ H 

3-T^y^i7-kFo-2H-7ift:>-2-^> (305 mg, 2.38 mmo I) 0rh7hH 
□ !7^> (3 mL) 1 M Tmfcl-hVV&jmm (2 mL) 3->-T / 

A>-tf>x;i/fe;P^DU H (400 mg, 1.98 mmol) MUX 3 9$m&& 

15 Ifc, 7jc^<t^-ry7°Dtf;i.X— (360mg, i« 62^) 

'H NMR (CDC1 3 ) 6 1.34-1.90 (4H, m), 2.02-2.16 (2H, m), 3.11-3.25 (2H, in), 
3.87-3. 92 (1H, m), 5.99 (1H, br s), 6.25 (1H, br s), 7.65 (1H, dd, J = 8.4, 
7.8 Hz), 7.84 (1H, ddd, J = 7.8, 1.6, 1.4 Hz), 8.04 (1H, ddd, J = 8.4, 1.6, 
20 1.4 Hz), 8.15 (1H, dd, J = 1.6, 1.4 Hz) D 
12 5 

2, 3-^fc KD-7-* h^y-2,2-z^^Jl-5-^>"/yy>7± h~ h IMP 
#U£A tert-^h^^F (11.8 g, 105 mmol) £>^h^>x^> (75 mL) \z 
mmVX -70 "C fiCRc&^U hjl/X>7;^JMWV^7-F (10.2 
25 g, 52.5 mmol) -70 *C £TFT 30 2, 3-yk FD-7-^ 

h^S/-2,2-^^;P-5-A>y7^>^;^+-y-;PxfcH (10.4g, 50mmol) <55 
S?* h^~>X^> (25 mL) JgJBtS 10 ^flTlTlfc. -70 <C OTT 30 

(75 mL) £toT^£T*0o<t)MU £££2 PfFS 
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a, Mmmmistz* aettfc^x^x-xjpjn^T, wmufcteas^aLT 

yXfj|/X-T^«, K«bTSflBft:^« (6.85 g, R$ 63*) 

5 'HNMR (CDC 1 3 ) 5 1,51 (6H, s), 3.03 (2H, s), 3.67 (2H, s), 3.87 (3H, s), 6.66 
(1H> S^, 6-. 74 (IB, s>„ 
###J 12 6 

2-(2, 3-i^h h^~2,2-^^)V-S-^yVyy-)l)~2-^)ly°uA 
>Xh>j;i/ 

10 60* fflftTK^b^-hU^i, (2.92 g, 73 mmol) £ M-i^^^AT^ H 
(75 mL) l:«LT*^TT 2, 3-yh H D-7-* h=^>-2, 2-^*5=W-5-^>y 
7^>7-fehXhU7> (7.95g, 36. 5 mmol) fc^L-fbjq*.*:. gi&T 30 ^1 
TO'^TT3-H^^> (13 g, 92 mmol) £ 5 MT^Tb7c 0 

^ (5:1) T}taiLTSWlij^^J6T^bT|gf3^#/ (8.6g, «s96*) 
£#7£o 

20 'HNMR (CDC1 3 ) 6 1.52 (6H, s), 1.71 (6H, s), 3.04 (2H, s), 3.90 (3H, s), 6.82 
(1H, s), 6.87 (1H, s) 0 
#%#| 12 7 

2-(2,3-^t KP-7-* V^-iy-2,2-y^)V-^>Vy^-)V)-l-^)Vy'un 

25 2-(2,3-^fc Fo-7-^ h*zs-2A-J*^)V-S-^>V7 7-)V)-2-*3-)\,~7°tin 
>XhU;U (8.6g, 35 mmol) £p<^/-;i, (105 mL) £»U 7fC}$TT 1 M tK 
^bi-hU^ATK^ (52 mL) t 30* ji^fcTK^TK^ (7.94mL) £iH*_T^ 
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m (7. 73 g, Vm U%) 
112-113 "Co 

'HNMR (CDC1 3 ) 6 1.51 (6H, s), 1.56 (6H, s), 3.03 (2H, s), 3.87 (3H, s), 5.30 
5 (1H, br), 5.45 (1H, br), 6.73 (1H, s), 6.81 (1H, s). 

N-[2-(2,3-i?fc FD-7-* h+n2-^^f;H-^>^77^)-2-^^^ 
Dfcf;i/K>XT5 F 

gl*'X^tlr*iftU?9A7J^-^A (0.285 g, 7.5mmol) (D^F^t 
10 HD77> (15 bL) mnm\Z 2-(2, 3-v?t H O -7-* F*~>-2, 2-^*3^-5-^ 
>y7^^;0-2-^^;^ o PA>7S F (0.791 g, 3mmol) ^P^.§ 0 gfiT 30 

»w*trs^ ssk: 1 R#iHHn»»«ELfc. WT»ix?jp (15 m) £Jd 

7CX 30 ^Wj^ffS'tf, ^C7jc (15 mU £in.7L "ferK F£JB^T^FM/£|^ 

15 «flaWgb£. mm*Tb7h\ZU77> (10 

bL) tjg^U^TTtfU^> (0.73mL,-9mmol) t^>}/-i)V^WJ F (0.53 
mL, 4.5mmol) *JpA.TS11? 15 «FlB^#ii-tffc. EfBiftfclHftX^ (20 iL) 

20 iil^l/ (3:1) T»tfibTi«H^**8&TW8b*»ft:^«| (0.572 g, ft 
^53*) fcfcfc. ^X^X-tW^+It-V (1:1) ^SSttfibfe. 
£U& 109-110 "Co 

'HNMR (CDC1 3 ) 6 1.38 (6H, s), 1.53 (6H, s), 3.04 (2H, s), 3.61 (2H, d, J-6 
Hz), 3.88 (3H, s), 5.80 (1H, br), 6.76 (1H, s), 6.81 (1H, s), 7.3-7.7 (5H, 
25 m) o 

#%#| 1 2 9 

3-i/7/-N-[2-(2,3-yhHD-7^h^y-2, 2->>*5P;U-5-^ >*/7y-M -2- 

^^;U7°Dif;w^>X75 F 

^m^xmU^X^mit^^uAyjU^-^A (0.475 g, 12.5 mmol) ©rb7 
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^HD77> (33 mL) MMfc 2-(2, 3-^k Kn-7-* N^>-2, 2-v>>^-5- 
^>y7^-;P)-2-^^-7°OA°>T5F (1.32 g, 5 mmol) £Jn;L3 0 
30 M^#^if, Sfcfc 1 ^DfliiM^t-^c (25 mL) £ 

tP^-T 30 ^ffid^Sif. (15mL) -fe5K h£^TTO%£|^ 

mL) IC##U fh7kKD77> (lOmL) #T 3->Ty*£,t#^ (0.883 g, 6 
mmol) t N,N*-^;Pfc;^^5^V-;i. (0.892 g, 5.5 mmol) i^g^T 30 

ftmfr%M^Tmmvtcm&^x^mwiWzM%.T^UT» 15 «7^}gif7co 
^yy^-\znv. ^it>/@^x^;i/ (2:1) Tm\tiLTBmmft*m®Tm 

HL^fH^t! (0.955 g, JRsp 50X) . 

'HNMR (CDCI3) <5 1.39 (6H, s), 1.52 (6H, s), 3.06 (2H, s), 3.62 (2H, d, J=6 
Hz), 3.88 (3H, s), 5.80 (1H, br), 6.75 (1H, s), 6.81 (1H, s), 7.4-8.0 (4H, 
m) 0 

mmm 130 

[C2-(2,3-^t FD-7-* b^y-2,l-^^)V-\-^yVy^y-^)V)-l-^ 

^^X^^TTK^U^AT^^X^A (0. 285 g, 7. 5 mmol) (Dzrb^t 
HD7^> (20 mL) M^fC 2-(2,3-vkHD-7-*h4->-2 ) 2-^^- 5 -^ 
>7 s 77-^)-2-^fJ|/7 , o/'?>75 H (0. 791 g, 3 mmol) m\\7LZ> 0 m&T 30 

$e>}c i mmmmmmvr^ ^Trmm^i (15 mD 

XT 30 Jk7jc (15 mL) ^OA, h£fflV>T^#l£i^ 

M^^^ATi^ MJE«bfc 0 »^Th7hFD77> (10 

mL) t^b7k^TTtfU> ? > (0.73mL, 9 mmol) □n^U^v'^x^ 
;W (0.615 g, 4. 5 mmol) ££nx.TS^T 15 BfK^^iffco KjOTcWStx^ 
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)V (20 mL) ZMZ.T7ktmki-hVVA7k®m'?mfrV, fit?^^^A^ 
^D->/mm^JU (2:1) TMLTgW®^^*J6T^ISL^f5ffc^ 

(o.5i g, mmm) %mrz 0 

l H.m(CDCl,) ; <5. 1.26 (^t^I^I&X^LCfiBU^ U51,(6H w , S ) r ,SJtta...X2H. 
s), 3.48 (2H, d, J=6Hz), 3.88 (3H, s), 4.13 (2H, q, J=7 Hz), 6.69 (1H, s), 
6.74 (1H, s), 6.92 (1H, br)„ 
13 1 

3-^P^-N-[2-(2,3-^k BP-7-* h^^-2,2-^^^-5-^>V^^-;i,)-2- 

2-(2, 3-^b Fp-7-* h^^-2,^^^-5-^>^^r:;w-2-^^;|,ypA- 
>T5 H (1.00 g, 3.80 mmol) 0fb7hh*077> (10 mL) ^^^TtK 
^■J^Ayj^r^i, (80X) (0.36 g, 7.6 mmol) £Jn?L 1 
bfeo £^1§^£*&U A-f7D^W^t^ (&&£) (1.5 g) 
HOx^!/ (1 mL) (0.5mL) < DiTF, iix^^i^Tl 

mtStt'&Z®, M&mmVT 2-(2,3-vbHP-7-^h^>-2,2-v^^- 5 - 

^>v > ^^x;w-2-^^ynA>7$>^#fc 0 

utl$Th7hHD77> (8mL) \zmmU hUx^T^> (0.64mL, 4.6 
mmol) &Mx.tzo nt>ntm&m*7mL, 3-7 , D^>^^ D iJF (0.55 
mL, 4.2 mmol). £iTFU IrI^T 10 #^flt#bfc 0 K^M^mz^iuX, 

ypb;i/x-T-;^e»^b$#TSS^#i (i.4i g, jr^ sex) §#^o 

157-163 "C. 

'HNMR (CDC1 3 )5 1.38 (6H, s), 1.53 (6H, s), 3.06 (2H, s), 3.58 (2H, d, J = 
5. 8 Hz), 3.89 (3H, s), 5. 65-5.80 (1H, in), 6.76 (1H, s), 6.80 (1H, s), 7.21-7.31 
(1H, m), 7.51 (1H, dt, J = 7.8, 2.5 Hz), 7.59 (1H, ddd, J = 7. 8, 2.0, 1.1 
Hz), 7.73 (1H, t, J = 1.8 Hz). 
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13 2 

(4- 3 - F 7 x - )V) tl )Vn $>i 7xz;WfjHxf )\> 
4-3-FT-iJ> (4.38g, 20.0 mmol) ^uyy^mz^m^b U 

(2.65 g, 25.0 mmol) ©tK (15 mL) jg^Jn^L, MT^DD^>>? 
5 ;i/ (3. Ink 22fflmol) £$?T> EST 15 4M81«#Lfc. »SiB£ttfc:*£jo*, 

^^v7*Dtr;i/x-^;^sBieabTajsfl:^« (4.71 g , i&m m 

10 m& 132-134 *C. 

«H NMR (CDC 1 3 ) 6 5.20 (2H, s), 6.64 (IH, br s), 7.18 (2H, d, J = 8.8 Hz), 1 
7. 33-7.45 (5H, m), 7.60 (2H, d, J = 8.8 Hz). 

mmm 1 3 3 

[4- (4, 4, 5, 5-t- h y^)V-l, 3, 2-^^17-7^ O 7 >-2--f 7 xx;i/J * ;w\*=* 

15 ym 7x-j1/^^;1/xxt-;i^ 

(4-3-H7x-;W^;i,A'5>i 7xZJWfJH^jV (6. 50 g, 18.4mmol) 
*«fctfMJX^;i/75> (7.7mL, 55 mmol) © 1,4-^^1j-> (35 mL) JSjfcfc 
[1, 1 ' - fcf X (y7xz;i/*X 7 ^ / ) 7 a: Dir >] -J if U a Ay z?<y A (I I) >^ D 
a*?>m& (150 mg. 0.1 84 mmol) £2lD;5L 4, 4, 5, 5-t- h ^pWM, 3, 2-^ 

20 3rVtfU7> (5.9 mL, 41 mmol) ^STL-&„ #e.n7c^#(^^#H^T, 
85 2.5 P#r B 1»L.fc„ £j^1^l£7k&U 7k£Jjn;^ @^x^T2IhI 
ttffibTCo ^fciifc««$7jc^J;^?aiift^hU^A7K^T», i^^^- 
h'J>7A-^>J^^^®bT^ (I^X^T-^m), MlEMbfco SME« 
y'J*W7A^D?h^77^- (^\+l7->/^x^;P 10:1 <D& 4:1) 

25 C&bTSMI^J (5.47 g, Um 8490 £f#£ 0 

'HNMR (CDC1 3 )5 1.33 (12H, s), 5.20 (2H, s),'6.76 (1H, br s), 7.25-7.52 (7H, 
m), 7.75 (2H, d, J = 8.4 Hz)„ 
13 4 
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N- [3' - 2, 3, 4, 8, 1 F P-6-y h * ~>-3, 3, 8, 8-fb7^ 7 P [2, 3- 
hH V*y U >-\-4M [1, l'-t:7x-jW-4-^;W7t hT5 F 

1 0 £ RiaO^ScK: J; t>- N-[3' -(3, 4, 8, 9-r h5b h+y- 
3, 3, 8, 8-x h P [2, 3-hH V + y U >-\-<)V) [1, r-h'7i-jW-4- 

5 -f ;W 7ir F7S K*>SMMfc£fc£#&. JRsjs 88*„ 

'HNMR (CDCl 3 )<5 1. 19 (3H, s), 1.20 (3H, s), 1.25 (3H, s), 1.35 (3H, s), 1.85 
(1H, d, J = 15.7 Hz), 2.19 (3H, s), 2.48 (1H, d, J = 15.7 Hz), 2.57 (1H, d, 
J = 15.6 Hz), 2.83 (1H, d, J = 15.6 Hz), 3.87 (3H, s), 5.00 (1H, s), 6.50 
10 (1H, s), 7.17 (1H, d, J = 7.4 Hz), 7.30-7.60 (8H, m) 0 
13 5 

3'-(l,2,3,4,8,9-^.+ht FP-6-y h^->-3,3,8,8->b^y^7P[2,3-h] 

-f v*y u >-i-r ;w a, r-t'7i-;w-4-7^> 

1 0 £fflm<D%&\Z& K> 3' -(3, 4, 8, 9- x F ^ h FP-6-y F*v-- 
15 3,3,8,8-T-h^y^)P7P[2,3-h]<V^y «J y-\-^)V) [1, l'-lf 7x=;W-4- 
75>^6«Wb^*&#fc. JRsfs 91X. 

'HNMR (CDC1 3 ) 6 1.18 (3H, s), 1.20 (3H, s), 1.25 (3H, s), 1.34 (3H, s), 1.87 
(1H, d, J = 15.4 Hz), 2. 43-2. 60 (2H, m), 2.82 (l.H, d, J = 15. 4 Hz), 3.72 (2H, 
20 br s), 3.87 (3H, s), 4.98 (1H, s), 6.49 (1H, s), 6.73 (2H, d, J = 8.4 Hz), 
7.11 (1H, dt, J = 7.3, 1.5 Hz), 7.25-7.47 (5H, m). 
##$1 13 6 

3->T y -N-y >XT ^ F 

3-y7y^Ifl (2.00 g, 13.6. miol) (D^F^t FP7^> (10 mL) 

25 tK&u ctiiz N,N'-^j;^r:;i/^$^y-;p (2.42 g, 15.0 mmoi) £in&, 
a^j^acftT-i? 30 ^wnt^Lfc. g£*ic 40* y^;PT^>/y^y-;^ 

f£ (2 mL) SriOTL £e>fc 30 ^jl^Lfc. RJ^SMJESMSU SSJctKS 
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u mmikftyrj (1.66 g, 76*) §#7t 0 

It& 132-133 t:„ 

'HNMR (CDCI3) 5 3.04 (3H, d, J=4.8Hz), 6.33 (1H, br s), 7.58 (1H, t, J=7.8 
Hz), 7.78 (1H, d, J =7. 8 Hz), 8.00-8.08 (2H, m)„ 
5 ##$J 13 7 

mmn tmrnozmz^A-t kp*v-2,3-^ h^>^>xrj^h 

4-h FD4^>-2,3-^ h^y-5-(2-^5 : ;h2-yD^^)^>X7Jl/Th H 
10 £#fc 0 £tl£#%0!i 3 il^^&fcck D,2, 3-yt FP-6, 7->?^ h^v-2, 2- 

a^tt^fc^fc. jr$ 48«o 

•H NMR (CDC1 3 ) 6 1.50 (6H, s), 1.79 (3H, d, J = 1.2 Hz), 1.89 (3H, d, J = 
15 1.2flz), 2.97 (2H, s), 3. 73 (3H, s), 3.93 (3H, s), 6.22 (1H, s), 6.69 (1H, 
s)„ 

13 8 

1- (1, 2, 3, 4, 8, 9-rh7h K P-6-* h^>-3, 3, 8, 8-x h y *?-)V-\-7 x.~)V7 

p [2, 3-h] -f y * y U >-2-< ;p) x^ y > 

20 1, 2, 3, 4, 8, 9-fh7k H D-6-* h^>-3, 3, 8, 8-Sr h 7 ^Jhl-7i^7 P 
[2,3-h]-TV^y U> (503 mg, 1.49 mmol) 0^h7t:HP7^> (5 mL) 
th'JXf^75> (0.23 mL, 1.64 mmol) ^JtWn'JF (0.12 mL, 
1.64 mmol) £JQ*., 1 Bt^^bfeo KmM&mz&A%&%\ g-gtx 

M& 193-195 "£„ 

'HNMR (CDClj) 6 1.25 (3H, s), 1.59 (3H, s), 1.61 (3H, s), 1.72 (3H, s), 2.17 
(1H, d, J = 14. 6 Hz), 2.54 (1H, d, J = 14.6 Hz), 2.27 (3H, s), 3.12 (2H, s), 
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3.88 (3H, s), 5.81 (1H/ br s), 6.56 (1H, s), 7.03 (5H, m)„ 
###1 13 9 

7xn;Kl, 2, 3, 4, 8, 9-fh7t H P-6-* h*~>-3, 3, 8, 8-7- h 7*3^-1-? x 

-)U7 a [2, 3-h] -f y +y u >-2-r ;w j y 

1, 2, 3, 4, 8, 9-rh7h H P-6-* h + x-3, 3, 8, 8-7 h 7^^H-7iz;i/7 p 
£2^h3,-l^y^y y.^ (420, mg,. i. 24 mmal) (Dyb ]> 7 k ^D77> (5- mL-)- 
fchUx^;!/T^> (0.19 bL, 1.37 mmol) &&ZfiT p U H (0.16. bL, 

1.37 mmol) SrJn*, WBX 3 £Jfcil^»K:**£a^ Bfltx 

»U SM^iJ (415 mg, W 76%) 
M 190-225 "Co 

'HNMR (CDClj) 6 1.42 (3H, s), 1.50 (3H, s), 1.57 (3H, s), 1.75 (3H, s), 2.29 
OH, d, J = 14.5 Hz), 2.60 (1H, d, J = 14.5 Hz), 2.71 (2H, s), 3.92 (3H, s), 
5.85 (1H, s), 6.65 (1H, s), 7.07 (2H, d. J = 8. 6 Hz), 7.23-7.27 (3H, m), 7.36 
(5H, m)„ 

mmmi 

3, 4, 8, 9-7 h 7 k F n-6-j* h4->- 3 , 3, 8, 8-7 h7^r;H-7x-^7 P [2, 3- 

2,3-^kHP-7-Xh^-2,2-^7t^-5-(2-^5 1 ;Wl-yD^-;W^>y7 7 
> (2.09& 9. 00 mmol) cfe«ktf^>y- h (1.24 g, 12:0 mmol) ©gfgt (3 

mD vmz. 10 ctnek a.o mo ««tfu sbt 40 #wft#Lfc. ejs 

g&zsV*J?M7&#Us?h#77 4- (^D->/mmJi^)V 15:1 
10:1) fc#U ^**>*6tt*fta«T«Wb*«f (1.55 g, ft* 51%) 

128-129 
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'HNMR (CDCI3) 6 1.25 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.69 (2H, s), 3.92 
(3H, s), 6.61 (1H, s), 7.38 (5H, s) c 

mnm 2 

3, 4, 8, 9-r h7tHD-6-^ h*is-Z, 3, 8, 8-^ h ^ ^)V-\-(\-^y^-)V) 7D 
5 [2,3-h]-fV^y U> 

49«o 

Bt£ 162-164 t: (»itX?;i/-A+^» 0 

'HNMR (CDClj) 5 0.92 (3H, s), 1.17 (3H, s), 1.28 (3H, s), 1.29 (1H, d, J 
10 .,.= 16.3 Hz), 1.46 (3H, s), 1.91 (1H, d, J = 16.3 Hz), 2.78 (1H, d, J = 15.6 
Hz), 2.90 (1H, d, J = 15.6 Hz), 3.93 (3H, s), 6.65 (1H, s), 7.30-7.55 (4H, 
m), 7.61-7.68 (1H, m), 7.81-7.91 (2H, m)„ 

4- (3, 4, 8, 9-t- S7hK D-6-^ h*~>S, 3, 8, 8-^ h ^^)Vy D [2, 3-h] < V* 

15 yj>-H;i/)7i;-ji/ 

Hu£ 236-239 (^^7-;i/-v-rv7°ntf;vx-x;i/) 0 

'HNMR (CDC1 3 ) <5 1.29 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.72 (2H, s), 3.92 
20 (3H, s), 6.50 (2H, d, J = 8.4 Hz), 6.60 (1H, s), 7.05 (2H, d, J = 8.4 Hz) . 

3,4,8, 9-rh7hHn-6-^ f^^-^ ^y7 1 - jW . 3i3) 8> 
^7P[2,3-liHV^;iJ> 

mmm 1 tmm<D^m\z^ d 4-^ ht^^;- h u ^^fflv^T^^t/^ 
25 nfeo urn 49%„ 

ftft 151-152 (BMx-^Jl-^y-y). 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.33 (6H, s), 2.28 (2H, s), 2.67 (2H, s), 3.85 
(3H, s), 3.92 (3H, s), 6.60 (1H, s), 6.91 (2H, d, J . = 8.8 Hz), 7.34 (2H, 
J = 8.8 Hz)„ 
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3,4, 8, 9-rh7b h^v-l-(2-^ h+y7i -3, 3, 8, 8-x h 5 ;* 

^7d[2, 3-h]-rv^y u> 

'HNMR (CDClj) 6 1.13 (3H, s), 1.27 (3H, s), 1.30 (3H, s), 1.42 (3H, s), 2.07 
OH, d, J = 16.2 Hz), 2.17 (1H, d, J = 16.2 Hz), 2.61 (1H, d, J = 15.6 Hz), 
2.83 (1H, d, J = 15.6 Hz), 3.68 (3H, s), 3.91 (3H, s), 6.57 (1H, s), 6.85 
10 (1H, d, J = 8.0 Hz), 7.00 (1H, td, J = 7.5, LOHz), 7.21-7.28 (1H, m), 7.34 
(1H, ddd, J = 8.3, 7.6, 1.9 Hz). 

(3, 4rV* h*'/7x^)-8, 4, 8, 9-x h 7 t H P-1-6-* h=^>- 3 , 3, 8, 8-^ h 

7^^7d[2, 3-h]-r v^v u > 
m^mco urn m a 

121-122 -c (^yyn&n^-^^), 

'HNMR (CDCI3) 6 1.24 (6H, s), 1.33 (6H, s), 2.30 (2H, s), 2.68 (2H, s), 3.89 
(3H, s), 3.91 (3H, s), 3.92 (3H, s), 6.61 (1H, s), 6.87 (1H, d, J = 8.1Hz), 
20 6.93 (1H, d, J = 1.8 Hz), 6.97 (1H, dd, J = 8. 1, 1.8 Hz)„ 

mmm? 

3, 4, 8, 9-fh7fc F n-6-* 1**5,-8. 3, 8, 8-:r h5^;hl-(7x^^ W 
7D[2,3-h]i > V^/'J> 

25 ft* 16X. 

MM. 77-79 t) K++h» 0 

•HNMR (CDCl 3 ) 6 I. 25 (6H, s), l. 34 (6H, s), 2.65 (2H, s), 3.06 (2H, s), 3.87 
(3H, s), 4.01 (2H, s), 6.54 (lH, s), 7.06-7.27 (5H, m) a 

mmrns 
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7 x_;i/ (3, 4, 8, 9-rh7k F P-6-* h=^>-3, 3, 8, 8-x h ^ ;*3MW7 P [2, 3-h] 

5 7. 8« 0 

18& 135- 131 

'H NMR (CDC.l 3 ) 6 1.33 (6H, s), 1.35 (6H, s), 2.66 (2H, s), 2.75 (2H, s), 3.92 
(3H, s), 6.60 (1H, s), 7.42-7. 53 (2H, m), 7.56-7.67 (1H, m), 7.96-8.02 (2H, 
m)o 

10 m&m§ 

1-[1, l'-k*7irjW-HJK 4, 8, 9-t- h 7 h F P-6-^ h + ~>-3, 3, 8, 8-x h 

y*j-)V7u [2, 3-h]-r y^v u y 

mmm 1 i^sio^t £ o 4-^77 h*7x-^£/B^T^mi^j£#7b,i& 
15 w^m.o 

»HNMR (CDClj) (5 1.26 (6H, s), 1.33 (6H, s), 2.32 (2H, s), 2.70 <2H, s), 3.93 
(3H, s), 6.63 (1H, s), 7. 32-7. 52 (5H, m), 7.60-7.69 (4H, m) 0 

mmm 1 o 

3, 4, 8, 9-rh7h F P-6-7 h^->-3, 3, 8, 8-x N7^JH-(4-^^7x~ 

20 )V) y p [2, 3-h] <v+;u> 

fco » 51* 0 

Bb£ 158-161 r (^x^;i/-^\w» 0 

'HNMR (CDC1 3 ) <5 1.23 (6H; s), 1.32 (6H, s), 2.25 (2H, s), 2.39 (3H, s), 2.67 
25 (2H, s), 3.92 (3H, s), 6.60 (1H, s), 7.18 (2H, d, J = 8.0 Hz), 7. 24-7. 32 (2H, 

mmm 1 1 

. 3,4,8,9-xh^h FP-6-* ^>-3, 3, 8, 8-7 h JH-(2-^f ,jj/7 X - 
)V) 7 P [2, 3-h] -f 7 *J U >i&m& 
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5 'HNMR (CDCI 3 ) 6 1.28 (3H, s), 1.30 (3H, s), 1.52 (3H, s), 1.56 (3H, s), 2.01 
C2H.^ 
(4H, m)o 

2 



1 tRHJIO^IcfcO 4-7D^>>/- hU^*«WT3MWb-fr«* 

US ho-145 -c («x^;i/-^x^;Px-^) 0 

'HNMR (DMSO-oy <5 1.25 (6H, s), 1.43 (6H, s), 2.25 (2H, s), 3..15 (2H, s) 
15 3.94 (3H, s), 7.10 (1H, s), 7.59 (2H, d, J = 8.6 Hz), 7.89 (2H, d, J = 8 6 
Hz) 0 

HJSM 1 3 

?)\>7 d [2, 3-hH y*/ u >J&iti& 

'HNMR (CDC1 3 ) 5 1.34 (6H, s), 1.48 (6H, br s), 2.30 (2H, s), 2.86 (2H, br 
s), 3.91 (3H, s), 3.97 (3H, s), 6.67 (1H, s), 6.99-7.10 (2H, id), 7.21 (1H, 
25 br s), 7.35 OH, t. J = 7. 9 Hz) 0 

mmm 1 4 

3, 4, 8, 9-t- h ^ t H P-6-* h * v-i , 3, 3, 8, 8-^ * ^ ? p [2 , 3 _ h] ^ y + • 
J U> 

2,3-^h KD-7-* H^v-2 ) 2-^y^-5-(2-y^;i / -i-y p ^- ;W ^ >l/:7 _ 
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> (697 mg, 3.00 mmol) <D7th-hVfr (0.9mL) &tt£*&TM9g (0.45 

mD &mr* mux- 22 mmmwvfc RfoM&®%mz&€, *mv?um)\, 

, (.s\%V>mm.XJ$:)V 5:1) CflfeJU w 3?.<,v ^P.ti;kX-xik-Aife, 

112-113 'Co 

'H NMR (CDC1 3 ) 5 1.17 (6H, s), 1.53 (6H, s), 2.30 (3H, s), 2.58 (2H, s), 3.27 
10 (2H, s), 3.90'(3H, s), 6.53 (1H, s) c 

mmm 1 5 

3, 4, 8, 9-5r h 7 1 F D-6-^ h*->-3, 3, 8, 8-x h 7^JV-l-(4-\d U 7 
D[2,3-h]-TV^y U> 

4->rytf'J ^> (312 mg, 3. 00 mmol) ©h;Px> (1.5 mL) «(C7X^T« 
15 m (1.2 mL) ^iTtfc. 7j<^£MEMr, 2,3-i?t Fp-7-^ h=^>-2,2-^;< 
.^-5-(2-^^;i/-l-^D^-;W^>y7^> (697 mg, 3. 00 mmol) ©hjkx> 

(0.5 mD mmttMx.. so t-e 45 mmw^tco BifoM&mzTk&toz-. At 

^OTh^77^- (A^it^ilfjl, 3:1) fC^U^X^-^^ 
^£l§Jlte£irc*^b£-#| (294 mg, 29S!) 
gt£ 173-175 t„ 

'H NMR (CDC1 3 ) <5 1.26 (6H, s), 1.33 (6H, s), 2.23 (2H, s), 2.70 (2H, s), 3.93 
25 (3H, s), 6.63 (1H, s), 7.35 (2H, d, J = 6.0 Hz), 8.67 (2H, d, J = 6.0 Hz) 0 

mmm 1 6 

1- (.2-7)1* U 7 olXJW-3, 4, 8, 9--T- h 7 1: K a-6-/v h 4->-3, 3, 8, 8-rh7/ 
^)V7 u [2, 3-hW y *y u >«fflMft 

^»J1 5 <h|Wia<7j^{cJ:D 2-7;^D^>Vxhij;P^ffi^T^M'fb-&#J 
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ems***. cnmmjL^mmv, o. 8M mt*m/**;- m m 

«EmrLT«HftM«ft^. JR* 50K o 

'HNMR (CDCI3) « 1.33 (3H, s), 1.38 (3H, s), 1.61 (3H, s), 1.81 (3H, s) 2 20 
OH, d. J = 17.0Hz), 2.32-2.45 (1H, m), 2.95 (1H, d, J = 16. 2 Hz), 3.18 (1H, 

t, J = 7.7 Hz), 7.59-7.76 (2H, m) 0 
1 7 



25 



3, 4, 8, 9-t- h 7 k H D -6-* h * U,8-rh^ 5^-1- (3- fcf y 3? - M 7 
io P[2,3-h]-fy^/ij> 

3-V77 lf'Jy> (312 mg, 3.00 nol) ©M,x> (l m,) &J:ttBHK 0 mL) 
•»»fc*»T»aEBI (O.eOfflL), jfevy? 2,3-yh HD-7-* K^>-2, 2-^*3^ 
-5-(2-^;H^D^r;p)^> l /^ > (697ffig , 3.00 fflmol) ©h;p x > 
(0.5*) Jftttftax, 80 CT1 MUftl,*. fi«ate****fctt^ ^ 

tf>*>5*$a<t£iiXf8^£tt (301 mg, ft* 30X) 
20 flb& 113-114 "C 

• 'HNMR (CDCI3) * 1.26 (6H, s), 1.32 (6H, s), 2.21 (2H, s), 2.71 (2H, s) 3 93 
(3H, s), 6.63 (1H, s), 7.34 (1H, ddd, J = 7. 7, 4.9, 0.8 Hz), 7.75 (1H, dt 
1-7.7. 1.9Hz), 8.63 (1H. d, J = 0.8Hz), 8.65 (1H, dd. J = 4.9, 1.9Hz) 
18 



3, 4, 8, 9-t- h 7 h Kn-M h^>-3, 3, 8, 8-7^ h 7 * 5^l-( 2 -E ij *>- M 7 
n[2,3-hWy*y y> 



11.7 tmmmmzM %-*,yj Mv>*m»T*Mt*»*ni±.K 

146-147 TC (^<VyDfcf;i,x^jl,-^^ >)o 
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'HNMR (CDClj) <5 1.28 (6H, s), 1.32 (6H, s), 2.15 (2H, s), 2.73 (2H, s), 3.91 
(3H, s), 6.60 (1H, s), 7.33 .0H, ddd, J = 7.6, 4.9, 1.4 Hz), 7.56-7.63 (1H, 
m), 7.99 (1H, td, J = 7.6, 1.8 Hz), 8.63 (1H, ddd, J = 4.9, 1.8, 1.0 Hz) 0 

mmm 19 

5 I- (4-7)1* a 7x~J» -3, 4, 8, 9-jh7t h + S/-3, 3, 8, 8-:r h y * 

^)U7 D [2, 3-h] -f 7* J U >■ 

SS/& 131-132 v (s\*H-» 0 
10 'HNMR (CDClj) 6 1.24 (6H, s), 1. 33 (6H, s), 2.22 (2H, s), 2.68 (2H, s), 3.92 
(3H, s), 6.61 (1H, s), 7.08 (2H, t, J = 8.8 Hz), 7.39 (2H, dd, I = 8.8, 5.4 
Hz)„ 

mmm 2 0 

1 - (3-^ D * 7 x-;W -3, 4, 8, 9-fh7t H D-6-* h * v-3, 3, 8,8-jh7^ 
15 ^^P[2,3-h]<V + /U> 

mmmi 7 tmm<Djjmz&r) z-7n^o^j-hv )vitm^xmmikG®* 

W(& 108-109 V K+i*-» 0 

'HNMR (CDC1 3 ) 6 1.24 (6H, s), 1.34 (6H, s), 2.24 (2H, s), 2.68 (2H, s), 3.92 
20 (3H, s), 6.61 (1H, s), 7.25 (1H, t, J = 7.6 Hz), 7.34 (1H, dt, J = 7.6, 1.6 
Hz), 7.52 (1H, dt, J = 7.6, 1.6 Hz), 7.57 (1H, t, J = 1.6 Hz)„ 

mmm 2 1 

4- (3, 4, 8, 9-5=- h 7 1 F D-6-* h*z/-3, 3, 8, 8-^ h 7 * ^)V7 U [2, 3-h] -f 7* 

J u >-i--r;w^>if>x;i/^>T5 h* 

fc-sm&ntco w.m 55*. . 

m& 153-168 r {&m mmx^)v-^^-y) 0 

'HNMR (DMSO-d 6 ) <5 1.15 (6H, s), 1.22 (6H, s), 2.22 (2H, s), 2.65 (2H, s), 
3.82 (3H, s), 6.83 (1H, s), 7.54 (2H, d, J = 8.4 Hz), 7.86 (2H, d, 1 =8.4 
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Hz) 0 

[2 2 



5 



10 



'H NMR (CDClj) S ,.24(6H. S ), L30 (6H, S > , 1.46 (3H, t, J = 7 0 H 2 ) 2,7 

MHbS**#fc. jr* 55*. 

ShS 140-142 V (A^+f-» 0 • 

'H*(CD C1) ) «I.MWd. 22fi 

<2H. S ). 2.65 (2H, s ), 3.84 (3H, s), 4. ,8 (2H, a, , . ? .„ Hz) , 6 . 59M s) 
» «0(2H,d, ,=8.4 8,), 7.34 (2H, d, 2 = 8.4 H 2 >. 



2 4 



3- (3, 4, 8, 9-x h 9 k H h + j,. 3> 3> g> H h 5 ^ Q [2> 

^«MW» (2.42 g, 15 . 0 „„„ « (I5 Bl) 

« « *> Wt»TSiSl (1.8 1). * MT 2,3-ytHD-7-^ h+ -> , , 
^M-( 2 -^,M-^ raM> , /75> a49& ^ ^ 

*MJ9A (6.69* 81.6UOI) SSt^SS&iJU^i. j»7>*- r * T 



XIO:<WO 0170746A1 I > 



WO 01/70746 



259 



PCT/JPOl/02277 



*tf>/I»X^ 10:1) fc#U l»X5 l ;P-^**>3^6»WfcS#T«i 
5 fc&#J (2.18 g, W 37*) *Wco 

'HNMR (CDCg 8 1.26 (6H, s), 1.30 (6H, s), 2.16 (2H, s), 2.70 (2H, s), 3.92 
(3H, s), 3.93 (3H, s), 6.63 (1H, s), 7.48 (1H, t, J = 7. 8 Hz), 7.62 (1H, dt, 
J = 7.8, 1.5 Hz), 8.05-8.12 (2H, m). 

io mmm 25 

4-(3, 4, 8, 9-fh7k H D-6-j* h^v-3, 3, 8, 8-t- by^)Vy D [2, 3-hH y * 

#7c„ JR^ 48X. 
15 iH* 150-152 r (v^yy <, Db>x-T-^-^ij-» 0 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.30 (6H, s), 2.17 (2H, s), 2.70 (2H, s), 3.92 
(3H, s), 3.95 (3H, s), 6.62 (1H, s), 7,48 (2H, d, J = 8.6 Hz), 8.07 (2H, d, 
J = 8.6 Hz). 

20 4- (6-X h 3->-3, 4, 8, 9-t- hy\i H P-3, 3, 8, 8-t- h 7 * ^)V7 U [2, 3-h] -f y + 
mffiM2 4tmM<D%mz&Q 7-lh+y-U-^hFD-2,2-y^^-5-(2- 

* ^;Wi-7n^-;io ^>y* y ^ £73* 4-yy y ^Ill^jW^Sift 

&#l£#7Co « 43*. 
25 jRj£ 81-85 *C ('\=Ht-»„ • 

'HNMR (CDCI3) 5 1.25 (6H, s), 1.30 (6H, s), 1.46 (3H, t, J = 7.0Hz), 2.15 
(2H, s), 2.68 (2H, s), 3.95 (3H, s), 4.18 (2H, q, J = 7.0 Hz), 6.61 (1H, s), 
7.48 (2H, d, J = 8.3 Hz), 8.07 (2H, d, J = 8.3 Hz). 
|£»!J2 7 
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4-0, 4, 8, S-fh5t p P-6-* h+i ,_ 3 , 3 _ 8> 8 _- h9 ^ yg _ 

bftiSbTtift^ti (6.32 g, JR^ 60X) 
192-195 13 o 

'H NMR (CDClj) 5 1.21 (6H, s), ,.33(6H, s), 2.36 (2H, S ), 2 . 65 (2B „ 
3.4S-3.95 (2H, br). 3.91 (3H, S ). 6.59 (,H, S ), 6.68 (2H. d, J . 8 l'*)' 
'•21 (2H, d, 1 = 8.5 Hz). ' ' 

MMffl 2 8 

0 ^ h =P^ 3,3,8,8-7-h 7 ^y;i, 7B [2 ,3-lHy* 
/•J>-l--f;W^>-K> 75> 

3-7S/^>>/- M j ;l , ( M8g , 80 . 2mioO WS;(/X> 0(|-) ^ 

(80 1) MM**»u SIM (16 ,L) SST. »>T ,-« 3 -y th -p- 7 „ 

88.3™,l> S^LfojBAfc, »S*l«W«« 85 t T 1 Wwu^ K 
*M*tex#y-* ( 160 «l> &STU rafiT 4S <HBMbfc ^ 

g7>t=7 * Wft ■««*'«MMHLfc. Atrtht^,.^^ 



r * ! 



25 
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ft, 10X I»7lc»«rTf 2 SlMiai Ufc. £fo-&fc*S£»7>^-7*T+flK 

®x^;i/T2(HiffltBbfe 0 ^to*fc*Ms*T2ia«s», MrafStfco Hit 

1:1) tC&U IWX5 1 ;i^A^>^6|S^S^x3W-a?&* (12. 7 g, J« 
5 45X) &f§fc. 

'HNMR (CDC1 3 ) <5 1.26 (6H, br s), 1.33 (6H, s), 2.33 (2H, s), 2.67 (2H, s), 
3.69 (2H, br s), 3.91 (3H, s), 6.59 (1H, s), 6.66-6. 77 (3H, m), 7.09-7.19 
(1H, m). 
10 (B!J$£j£&) 

M l-(2,3-^b Fn-7-* h^y-2 ) 2-y^^H-^>y77-JW-2^^- 
l-^Dtf^xx^l/ (907 mg, 3.10 mmol) £<fctf 3-T^ / OVx f> \))V (440 
mg, 3. 72 mmol) ©h;Px> (5mL) 85 "CfcinSfcU »m (0.56mL) CD 

0^ (3mD #*sjrr\pwc 1.5 mmm$vtc.Kmm&mz3L? s-ji, (e 

15 mL) mTU ffiT 1 ^M^Lfeo #6ft£^1^£3ic#U *ZM?L7km 

^rc^mm^7Kx2)simm. m&mmvtc. M£vx7^x-7^-^+f-> 
20 frt>feM>fc-a^tTmmik&® (373 m g , « 34%) 

H»J2 9 

3- (3, 4,8,9-Th7hHD-6-^^ v-3, 3, 8-, 8-7- h 7 ^ ^)Vy U [2, 3-h] -f V * 

3- (3, 4, 8, 9-7h7k F D-6-* v-3, 3, 8, 8-7" V?*?-)V7U [2, 3-h] ^ V * 
J U >-W;PM>i£>7$> (351 mg, 1.00 mmol) £H^x^;i/ (10 mL) \Z 

mmv, 0.8M mt7km/*$;-)i (3mo m&mLt^ m^x^ 

y-Jh^VT-nejU-fJW^S^Ugi^l (401mg, i» 9530 
M 176-180 
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«m <mH> a (6 „, bI s) , ,. 43 (6H> s)> i u ^ g (m ^ 3 ^ 

«H, >r s), 3,94 (3H, s), 6.80-7. 22 (3H, o) , 7.09 (,H, S ). 7 . 30 -7. 48 (IB 
m)o 

^$§#13 0 

N- [3- (3, 4. 8. 9-x hStHP-Mh* ->-3, 3. 8. 8-? h 5 * 7 B R 3 _ M ^ 
V*/ !i>rl-£A) 7iaa Xfc KXS. K, 

3-(3, 4. 8, 9-? h 5 1 F W M^-3, 3 , 8 . 8-ir hy^y a t2 , w y + 
^U>-I-I-*)^>«>7S> (351 „g, 1.00 men Z£tth<}x.?,S,T*> 

(305 mg, JR^ 788!) 
15 246-247 < C e 

• 'H NMR (DMSO-dj) a 1. 13 (6H, s), 1. 21 ( 6H , s ), , 02 (3H , „. 2 . 28 (2H , s) 
2-62 (2H, s), 3.81 (3H, s), 6.80 (,H, s), 6.96-7.04 (1H, ffl ), 7.31 (1H / 
J = 7. 9 Hz ), 7.55-7.67 (2H, m), 9.99 (1H, br s) 0 



10 



20 



3 1 



25 



2, 2, 2- MJ 7 ;^D-N-[ 3 -(3, 4, 8, 9-* h fc p p_ 6 _^ 3> g> g __ ^ _ 

**)Vy a [2, a-W-f u >i-^W7xz; W 7ir hrs K 

Mil 3 0 tWtoifttfci D ft* h U 7**D|»ftffl^T«l^ WA 
i» 86X. ° 

Bt& 241-242 <C (StojK^ V7 ' D ^ f;W 
'H NMR (DMS0-d 6 ) ,1.14 (6H, S ), 1.2, (6H, ,). ,28 <2H, S ), ,63 (2H s) 
3-82 (3H, ,). 6.82 <1H, s), ,17-7.25 (1H, *), ,45 (1H, t,- J = 7 7 Hz)' 
7- 65-7. 78 (2H, m), 1 L3 1 (m, br s). - ' 

2 
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v 3vu >-i --f )V) 7x-;w y ^ >x;i/^ >7 ^ f 

3 0 tmm<D-fimz& D 3- (3, 4, 8, 9-x h7bF D-6-y F+>--3, 3, 8, 8- 
Th7^^7D[2, 3-h] -i v * / u >-i -^r ;p) * >if > t ^ J; rjc* * 
;|/fc;F^ D >J S^M^#?^#7Co JR$ 58*. 

SS* 245-247 *C (x^/-;p) 0 
■ENML CffiClaX. A1JLU(HL,^ 

2.88 (3H, s), 3.92 (3H, s), 6.61 (IE, s), 7.15 (1H, dt, J = 6.3, 1.9 Hz), 
7.19-7.23 (1H, id), 7.26-7.40 (2H, m), 

mmm3 3 

2, 2, 2- F U 7;P^D-N-[4-(3, 4, 8, 9-:r F y h F D-6-* F4^>-3, 3, 8, 8-^r F ^ 
^f;i/7D[2 ! 3-h]-f 7+7 U>-l--r;i/)7x-;i/]7-feFT$ F 

mmm 3 0 1 mmoumz & r> 4-(3, 4, 8, 9-^ f ? t f o-6-t> f^>-3, 3, 8, 8- 

x F 57>:t\>F7 □ [2, 3-hH y U >-\--()V) ^>if>7^ ><t^7K F U 7,»F 

^o^m^e»SS^fe^#7Co J« 89X 0 

It£ 117-123 r («x^-v-rv7Pt:;Px-T-;i,) 0 

*HNMR (CDClj) 6 1.25 (6H, s), 1.32 (6H, s), 2.23 (2H, s), 2.69 (2H, s), 3^92 
(3H, s), 6.62 (1H, s), 7.39 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8.6 Hz), 
8.30-8.60 (1H, br) 0 

mmm 34 

N- [4- (3, 4, 8, 9--P F 7 t F D-6-y F * ~>-3, 3, 8, 8-x F 5 [2, 3-h] -f 

7+7 U >-l-f ;F) 7x~JW 7-k F75 F 

H»J 3 0 tmm<D^mz^ 9 4-(3, 4, 8, 9-x F ^ t F O-6-y h=^>-3, 3, 8, 8- 

fh7^^7D[2,3-h]-fy+; U>-i-r;i/)^>if>r$><h7ir^;P7n 

u Ffrzmmik&ynzmtc,, iR* 90^ 

16 * 1 1 9-1 23 "C mm^)V- *M 7 7a fc°^x-^;F) . 

'HNMR (CDCI3) 5 1.23 (6H, s), 1.32 (6H, s), 2.19 (3H, s), 2.27 (2H, s), 2.68 

(2H, s), 3.92 (3H, s), 6.61 (1H, s), 7.35 (2H, d, J = 8.5 Hz), 7.44 (1H, br 

s), 7. 54 (2H, d, J = 8.5 Hz) 0 
MMM 3 5 
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3-(3, 4,-8, 9-x h 5 1 H D-6-* P*->- 3 , 3, 8, 8-x h WW n [2, 3-b] -TV* 
"R* 88$. 

H£ 155-164 t dtttfJI-A+tX, 

u* (CDcy, wmw^ u«. ..*>.,.. ^xm, mm* * 

■>. 3.92 (3H, s), 6.60 (IH, s ), ,.05-7.11 (,H, », 7.13-7.57 (9H „) 
**«3 6 . ' ' 

M-B-C3, 4, 8, 9-n?t p D-6-* r *->- 3 , 3, 8, 8-? h9 „»y D [2. 3-hK 
« 93*. 

8tS 124-130. 174-176 tJ (gfKl5M4-A=Hr». 

•HNMR (CDC.,) « 1.21 (6H. br s), ..33 «H. S ), 2 " 35 ( 2H , s ), 2 . 66 (m „ 
3.92 (3H, a. 6.60 (1H. S ), 7.12 (1ft dt, J . 7.8, 1.1 fc). 7.38 (IH 't ] 
- 7.8 Hz), 7.41-7.60 (4H, „), 7.82-7.98 (3H, „>, 8.26 (IH, br s) 

2-* O D-N-[3-(3, 4, 8, i-fh 5 t H p- 6 -* h ^ 3> 8> ^^ yQ 
[2, 3-hJ-r ij >-i-<;w y^- M7± h r5 h . 

fc. <m- 86*. 

»,« 205-207 t: (BSiy^-yi^ux-T-JW. 

•H M (CDC,,) a ,.24 (6H, br S >, ,.32 (OH, s ), \. 28 (2H , s) , 68 s) 
3.92 (3H, s), 4.18 (2H, s). 6.61 (IH, S ), 7.12-7.19 (IH, m), 7.37 (,H .' 
1 ■ 7.9 Hz), 7.45 (,H, 1, , = 1-7 Hz), 7.73-7.80 OH, „), 8 . 37 (IH, br S )„ 
%MM 3 8 

l-(^m)+[3-(M,U-xb5t PD-6-* h*v-3,3,8,8- ?r . W 
*7D[2,3-h]^y+/.ij>-,_ <;W7l _ M;rirh _, s p 

M ° D * C3 - (3 ' 4 " 8 ' 9 - ? ^ t ^D-6-* H*->-3, 3, 8, 8-x P 5 * D 
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B.WO'f V*/U>K;W7i-;H7t h75 H (2.20 g, 5.15 mmol) <D 
■ N,N-^^^;i/*;PAT^ K (15 mL) MMWHz 15% ^;M;p*^>^hU»> 
A£*JSifc (3.1 g, 6.6 mmol) £$o< OSTFU 60 TTe 40 #ia8E#Lfc. 

Rj««^«k:*sjp^, fmx^)W2mmmLito ^^r^mm^x^m 

(1. 92 gv l» ss&u . 

139-141 *C. 

'HNMR (CDClj) d 1.25 (6H, br s), 1.32 (6H, s), 2.19 (3H, s), 2.29 (2H, s), 
2.69 (2H, s), 3.34 (2H, s), 3.92 (3H, s), 6.61 (1H, s), 7.12 (1H, dt, J = 
7.9, 1.1 Hz), 7.3.6 (1H, t, J = 7.9Hz), 7.44 (1H, t, J = 2.0Hz), 7.84 (1H, 
ddd, J = 7.9, 2.0, 1.1 Hz), 8.81 (1H, br s). 
nWM3 9 

1- {*?)V7,)V7J x;»-N-[3-<3, 4, 8, 9-5=- h y h H n-6-* h^>-3, 3, 8, 8-x 

h^^^;i/7D[2,3-h]-r v+y u >-i-r;p)7^-;wyir h 

2- (p< :^5P;f ) -N- [3- (3, 4, 8, 9-x h 7 k H D -6-* h * v-3, 3, 

Jl' 7 D [2, 3-h] V 4^7 U >-l-^ 7 x ZJH 7 1 h 7 5 H (1.37 g, 3.12 
mmol) <D*$J-)V (15 mL) MMmtZ^ ^mBOmm^ h »J «>A (1.67 g, 7.81 
mmol) (DTK (lOmL) «£*<J)^ < Di&T. SfiT? 15 ^M#L7c 0 Rl&m&to 

\z7k&&zj(mm$kwt7kmi- b u «7 A^mm^ax. mttx^vn 2 ®mm b&. 

^P7h^77^- K^+l-^/Mx^V 1:1 <Di&BM3L : 3 L )W*$ J-)V 
10:1) fc&U Wlf^-^IfiH-fM^g^k^tTilft^fe 
(1.02 g, 72%) 

St& 198-201 -Co 

'HNMR (CDClj) 5 1.23 (6H, br s), 1.32 (6H, s), 2.28 (2H, s), 2.68 (2H, s), 
2.76 (3H, s), 3.38 (1H, d, J = 14.6 Hz), 3.87 (1H, d, I = 14. 6 Hz), 3.92 (3H, 
s), 6.60 (1H, s), 7.12 (1H, dt, J = 7. 8, 1.3 Hz), 7.33 (1H, t, J = 7.8 Hz), 
7.48-7.53 OH, m), 7.66-7. 75 (1H, m), 9.21 (1H, br s)„ 

mmm4 o 



10 



15 



20 



25 
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2-(^^X;i>*-;0-N-[3-(3, 4, 8, 9-fh7t H D-6-* h=*->-3, 3, 8, 8-x h 

5^^;U7.n[2,3-h3'i'y^y u>-i--f;i,)7x-;W7-fehT5 K 

2- (* J-)^) -N- [3- (3, 4, 8, 9-fh7tFn-MK 5,-3. 3, 
^^D[2,3-h]^V^yiJ>- M ;p >73:r: ^ ]Ti , h7$H (877fflg> 2()0 
. mmol) ©^y-^ (i 5bi l) Wmmz^^^Wm-b^^i h, (L43g) 6 69 
iDmol), (14 mL) ®®mT« 24 <raR*ffiftk&.. 

V>ffim^)V UU 1:3, ^ 1:20) fc«u ttftfelffllx^-^x^H 
— r;WB^«T«5»bTaift:^* (239 mg, ft* 25S) 
ifc^t 135-140 *C„ 

'H NMR (DMS0-d 6 ) 6 1.14 (6H, s), 1.22 (6H, s), 2.29 (2H, s), 2.63 (2H, s), 
3.16 (3H, s), 3.81 (3H, s), 4.27 (2H, s), 6.81 (1H, s), 7.10 (1H, d, J = 7.7 
Hz), 7.38 (1H, t, J = 7. 7 Hz), 7.59 (1H, d, J = 7. 7 Hz), 7.66 (1H, s), 10.54 
(1H, br s)„ 

mmm4 1 

3- (* 5P;i^) -N- [3- (3, 4, 8, 9-5^ h y fc H 0-6-* h + $,- 3f 3, 8,8-7^7^ 

;p^d [2, 3-hK v+> u >-w;w 7x.x;pj 7*da>t$ f 
m<k&®%nrco urn m 0 

MA 195-197 "C aMxfVP-^xsVkt-x/M. 

'HNMR (CDCI3) (5 1.25 (6H, brs), 1.32 (6H, s), 2.16 (3H, s), 2.29 (2H, s), 
2.61 (2H, t, J = 7.0 Hz), 2.68 (2H, br s), 2.86 (2H, t, J = 7.0 Hz), 3.92 
(3H, s), 6.60 (1H, s), 7.07 (1H, d, J = 7. 4 Hz) , 7.25-7.37 (1H, m), 7.42 (1H, 
s), 7.72 (1H, d, J = 7.6 Hz), 7.97 (1H, br s) 0 
MMM 4 2 

Z-^)VX)V7J x;W-N-[3-(3, 4, 8, 9-fh7k H U-6-* h*~>-3, 3, 8 , 8-T" 

h y^)Vy n [2, 3-hH 7*7 U >-i--OU) 7ocx;i/]7"D/t>7$ p 
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mmms 9 tmm<D^m\z^r) 3-(^ ^ m)TN-[3-(3, 4, 8, 9-f h 7 h f n- 

6-^ h*v--3, 3, 8, 8-x h7^f;i/7D [2, 3-hM V*/ U >-l-f ;W 7 X -JP] 
yn/\°>75 »£l£jl{bl^£#fco 83X„ 

178-179 v (Wx^;i/-^x^x-x;P) 0 

5 «HNMR (CDCI3) 6 1.23 (6H, br s), 1.31 (6H, s), 2.25 (2H, s), 2.65 (3H, s), 

2v&7*,(2H, br, 2.8^& G3- » m>y • 3».15«*r34"-<lB^ifc. 3, 92 (3H r fc^ 

(1H, s), 7.03 OH, d, J = 7.2Hz), 7.21-7.32 (1H, m), 7.43 (1H, s), 7. 72 (1H, 
d, J = 8.0 Hz), 9.27 (1H, br s). 

10 H-[4-(3,4,8,9-f>7t Kn-6-j* h^>-3, 3, 8, 8-x h 7*?-)V7 U [2, 3-hH 

v u >-i— r -;w 7 i-jw ^ ^ >x;i/* >t ^ h 

4- (3, 4, 8, 9-7" h 7 1 F h * >--3, 3, 8, 8-fh7^ ^)Vy P [2, 3-h] -f V * 

yV>-l-^JV)^>H>7^> (1.05 g, 3.00 mmol) ©fcTU^> (7 mL) iMfC, 
»T^^>X;i/*x;i/^7PU F (0.50 mL, 6.5 mmol) ITOT 1 P# 

15 IKK 1ST 80 7>TO^L,feo ^S^KZTK^ck^fiSft^BfeK^h'J^A* 
iM£Jn;L »Btx3^T2 0j*tHLfc. ^to-&fc#tll^7K^ < fc^^{b7" 

bT^Mfc&t/ (500 mg, Jp#5 39%) &fttt, 
20 235-237 "Co 

'HNMR (CDC1,) d 1.25 (6H, s), 1.33 (6H, s), 2.24 (2H, s), 2.69 (2H, s), 3.00 
.(3H, s), 3.92 (3H, s), 6.61 (1H, s), 7.21 (2H, d, J = 8.8 Hz), 7.38 (2H, d, 
J = 8.8 Hz) 0 
H«J4 4 

25 N-(7<^;^;P^x;P)-N-[4-(3, 4, 8, 9-T" F y k F F*~>-3, 3, 8, 8-7- F 

7^fJl/7n[2,3-h]^y^y 'J >-l--f ;i/)7x-JW^^>XM>75 F. 
N- [4- (3, 4, 8, 9-x F 5 1 F D-6-* F * ->-3, 3, 8, 8-fh7^ 3\fc:7 O [2, 3-h] -f 
y^yj>-KJW7xZJW^^>7M>75 H (564 rag, 1.32 mmol) #«fc 
tfFUX3^T^> (0.55 mL, 3. 9 mmol) ©fh7tFD77> (6 mL) fifflft 



20 
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K**>XA,*=Jl,9W) F (0.20 mL, 2.6 mmol) SJTFU 70 Vis 30 ft® 

«tty'JMM7A^D7h^7^ (A**>/»«i^ 3:1 <D% 
5 1:1) fc*U Ill^-yifiH-^^^i^n^ (454mg, 

i& 68%). &mtc, 

MM. 223-225 *C. 

• 'HNMR (CDC1 3 ) 8 1.26 (6H, s), 1.30 (6H, s), 2.14 (2H, s). 2.70 (2H, s), 3.41 
(6H, s). 3.92 (3H, s), 6.62 (1H, ,), 7.39 (2H, d, J - 8.6 lb). 7.50 (2H, d, 
10 J = 8.6 Hz) 0 
5 

N-(^^X;^-;0-N-[3-(3, 4, 8, F 5 1 FD-6-* F*v-3, 3, 8, 8-x F 

H«J4 4 tn*0*afc<fc D 3-(3, 4, 8, 9-x F y t F D-6-* F3->-3, 3, 8 , 8- 
x F ?*?)Vy o [ 2> 3-hH y U >-i-f^)^>* >TS &*Hftdtt 
iRs^ 63!S„ 

M 192-195 *C (Tirh>-^it» 0 

"HNMR (CDC1 3 ) 5 1.25 (6H, br ,), 1.32 (6H, s), 2.05-2. 55 (2H, m) , 2.70 (2H, 
br s), 3.41 (6H, s), 3.92 (SB. s), 6.61 (1H, s), 7.29 (1H, t, J = 1.7 Hz)! 
7.38 (1H, dt, J = 7.5, 1.7 Hz), 7.53 (1H, t, J = 7. 5 Hz), 7.61 (1H, dt, \ 
= 7.5, 1.7 Hz)„ 

N-[4-(3, 4, 8, 9-rh7h F D-6-* F3->-3, 3, 8, 8-x hy^JPy a [2, 3-hK 

4- (3, 4, 8, 9-5r F 7 1 F D-6-* F * v-3, 3, 8, 8-y F 7 X 5^7 D [2, 3-h] -f y * 
/U>-W;W^>e>75> (701 Eg, 2.00 mmol) S«fcO?*-5>*3\>|,:r5/ 
tfU^> (611 mg, 5.00 mmol) © N, N-S?*^*;PA75 F (10 mL) jffiftfcn' 
3^y-r;^DU HUOtfft (712 mg, 4. 00 mmol) £Jn* % £&T 20 



15 
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'J^M7A^DTh^77^- (s\*-yr>/mWi^)V 2:1 1:3) \Z& 

u l»x5 t ;p-^*>^6»M;$#T«»k^» (181 ug, » 2ox) § 

m& 130-1 37 "tf."** 

(3H, s), 6.62 (1H, s), 7.38-7.51 (1H, m), 7.42 (2H, d, J = 8.6 Hz), 7.70 (2H, 

d, J = 8.6 Hz), 8.21 (1H, br s), 8.25 (1H, dt, J = 8.0, 2.0 Hz), 8.79 (1H, 

dd, J = 4.8, 1.4 Hz), 9.14 (1H, dd, J = 2.6, 0.8 Hz)„ 

mmm4 7 

N-[3-(3,4, 8, 9-5" h 5 t FP-6-^ h^v-3, 3, 8, 8-5" h 7^?>7D [2, 3-hj-f 

v * / u >- 1 ~-r ji/) 7 x -;w -4- tf u $ h 

&»0J4 6 tm$ft<D%ffiz& D 3- (3, 4, 8, 9-rh7k Fd-6-j* h^>-3, 3, 8, 8- 
rh7/?JI/7D[2,3-li]'fV+y U >-l--T;0^>if >y $ y- 3 ^. y 

233-236 °C (ffiH^-S?IfJH-f;W. 
'H NMR (CDC 1 3 ) 5 1.17 (6H, br s), 1.33 (6H, s), 2.33 (2H, s), 2.60 (2H, s), 
3.92 (3H, s), 6.59 (1H, s), 7.13 (1H, d, J = 7.7 Hz), 7.36 (1H, t, J = 7.7 
Hz), 7.51-7.56 (1H, m), 7.71 (2H, d, J = 6. 1 Hz), 7. 86-7.93 (1H, m), 8.76 
(2H, d, J = 6.1 Hz), 8.98 (1H, br s)„ , . 

MMM4 8 

N-[3-(3, U,9-fh7hF D-6-* h**>-3, 3, 8, 8-x hy^Jlya [2, 3-h] -i 

mmm 46 1 mm<o^mz^ d 3- (3, 4, 8, 9-5=- h ? 1 h d-6-^ h * ^-3, 3, 8, 8- 

fh7^^7D[2, 3-h] -f V * 7 ij >-l -~f ;W ^ >if > 7 ^ > d: tf 3 U j -f ;p 

179-183 r (^X^;l/-^+h»o 
'HNMR (CDCI3) 6 1.26 (6H, br s), 1.32 (6H, s), 2.32 (2H, s), 2.70 (2H, s), 
3.92 (3H, s), 6.61 (1H, s), 7.15 (1H, d, J = 7.8 Hz), 7.41 (1H, t, J = 8.1 
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Hz), 7.44 (1H, m), 7.71 (1H, t, J = 1.8 Hz), 7. 86-7.96 (1H, m), 7.97-8.04 
OH, m), 8.26-8.32 (1H, m), 8.60 (1H, dt, J = 4.7, 0.7 Hz), 10.12 (1H br 

S)o 



10 



15 



4 9 

N-[4-(3, 4, 8, 9-x h7bH D-6-* v-3, 3, 8, 8-^ by^)Vy a [2, 3-hK 
m& 159-163 "C (^x^-^x^x-^;p) 0 

'HNMR (CDCI3) 5 1.25 (6H, s), 1.33 <6H, s), 2.30 (2H, s), 2.69 (2H, s), 3.93 
(3H, s), 6.62 (lH, s), 7.42 (2H, d, J = 8.4 Hz), 7.69 (2H, d, J = 8.4 Hz), 
7.75 (2H, d, J = 6.2 Hz), 8.21 (1H, br s), 8.81 (2H, d, J = 6. 2 Hz) 0 

mmm 5 0 

N- [3- (3, 4, 8, 9-r h 7 1 F D-6-* h * v-3, 3, 8, 7* y u [2, 3-h] ^ 
V+y U>-i--f;W7xx;W-3-tfU^>^;^+l7-5 H 
3-(3, 4, 8, 9-7- b y t H D-6-* h*x-3, 3, 8, 8-x h P [2, 3-hH y * 

/U>-W;|,M>fef>;r$> (701 mg, 2.00 mmol) ©Th7hFn77> (4 
mL) WftfclftK^hU^ (466 mg, 4.40 mmol) (4 mL) " »**J0A, ** 
T> xn^y^^DU KjUtt (392 mg, 2. 20 mmol) £JdA, f^T 20 dffl 
20 MWhTc. ^.nmmy-bVOA (466 mg, 4.40mmol) (DtK (2 mL) «tt«J:tf 
-n^WDUHSil (392 mg, 2. 20 mmol) fcjfetoU gj&T 15 £ffl]t 

aaEsmx^p-A+^^sttfiflsar-e-T^wfl:^ (783 Bg> 

25 JR¥86^) 

B$J& 213-219 *C. 

'HNMR (CDC1 3 ) 6 1.16 (6H, br s), 1.33 (6H, s), 2.34 (2H, ,). 2.60 (2H, br 
s), 3.92 (3H, s), 6.58 (1H, s), 7.09-7.18 (1H, m), 7.30-7.46 (2H, m), 
7.52-7.58 (1H, m), 7.88-7.97 (1H, m), 8.19 (1H, dt, J = 7.9, 1.9 Hz), 8.75 
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(1H, dd, J = 5.0, 1.6 Hz), 8.88-9. 10 , (1H, m), 9.08 (1H, d, J = 1.6 Hz)„ 

$mm 5 1 

N-(3-tf >J v>#;i^x;»-N-[3-(3, 4, 8, 9-x h 7 h H D-6-* h^>-3, 3, 8, 8- 

t- h ^^^7 d [2, 3-hH y*/ u >-w ;w 7xrjw » ^^xx 

5 

^03.T(3,4, 8va-^^ ^ k ^ D-6r^,K^^-3a, ; 8,,&^ ^ 
V^y»J>-l-rJW7x-;W-3-lfU>?>*;^i7-5K (1.37 g, 3.01 mmol) 
© NJ-y^^MMJ^ H (10 mL) ^fCTk^TTK^^ h U 1>A (66X $J 
ftWm (0.22g, 6.1mmol) £Jn^ 10 ftmMWlsfc 0 ctll^D^ 

10 JM^l, (0. 62 mL, 6.5mmol) ZHQA. SfiT 30 4MB«»U fc. S«ftM« 

»BtX^ 2:1, 1:1 1:2) fc#U MHfefc*.(l.l2 g, TO 71*) 
15 £ 0 

'HNMR (CDC1,) 5 1.23 (6H, br s), 1.36 (6H, s), 2.09 (2H, br s), 2.67 (2H, 
br s), 3.79 (3H, s), 3.92 (3H, s), 4.66 (2H, br s), 6^00 (1H, s), 7.10-7.30 
(4H, m), 7.36 (1H, br s), 7.82 (1H, dt, J = 8.0, 2,0 Hz), 8.49 (1H, dd, J 
20 =4.9, 1.7 Hz), 8.55 (1H, d, J = 2. 0 Hz)„ 
'MMffl 5 2 

[3- (3, 4, 8, 9-fh7hKu-6-^h + ^>-3, 3, 8, 8-^ h y * =f-)V 7 P 
[2,3-hHV^y 'J >-l-< JV) 7xZJW-3-t" U y 5 H 

25 69^ e 

li£ 151-153 1: (^x^;p-^\^»o 

'HNMR (CDC1 3 ) 5 1.23 (6H, br s), 1.36 (6H, s); 2 r 08 (2H, br s), 2.67 (2H, 
br s), 3.54 (3H, s), 3.92 (3H, s), 6.61 (1H, s), 6.99-7.07 (1H, m), 7.13-7.37 
(4H, m), 7.76 (1H, dt, J = 7.9, 1.8 Hz), 8.47 (1H, dd, J = 4.9, 1.8 Hz), 
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8.50-8.54 (1H, m)„ 

nmm 5 3 

N- (3- tT U >»-;M 5^;W -N- [3- (3, 4, 8, <Hr F ^ k F D-6-* F * ^>-3, 3, 8, 8-7 
Vy^)Vyu[2, 3-h] 1 , y^/>J>-l-^)7x- ;W ^ >X7 5 F 
H»!I5 1 £1^ 0 ff-[3-(3,4,8,9-rh7hFD-6-/ F*v- 

3-^DD^^;PhfU^>^e»^b^^#fc„ ft* 95*. 
Bbft 98-104 <C «X^-a^» 0 

'HNMR (CDC1 3 ) <5 1.22 (6H, br s), 1.30 (6H, s), 2.02 (2H, s), 2:65 (2H, s), 

3.91 (3H, s), 5.17 (2H, br s), 6.60 (1H, s), 6.81 (1H, dt, J = 6.4, 2.5 Hz), 
7.05-7.32 (7H, m), 7.37-7.45 (2H, m), 7.77 (1H, dt, J = 7.9, 1.9 Hz), 8.52 
OH, dd, J = 4.7, 1.9 Hz), 8.59 (1H, d, J = 1.8 Hz) 0 

nmm 5 4 

I 

N- (3- tf »J S> ~)l>* J-)V) -3- (3, 4, 8, 9-rh7t F D-6-* F 3->-3, 3, s> ^ ^ 
^)Vyu [2, 3-h]-f v^y y >-i-<;W^>^> 75 >~mmm 
N-(3-fcf U ^~;M3^)-N-[3-(3, 4, 8, 9-fh7t F D-6-* F3->-3, 3, 8, 8--r 
h7^^7n[2, 3-h]-fV^y U >-l-^;i/) 7x~;i/]^>X7$ F (1.05 g, 

1.92 mmol) (5 mL ) mmz 5 M 7 J<@g{fc^ F U ^A7jc}« (i. 9mL , 
9.5 mmol) *MX, 8 ^flMI^L^:. S^^t)^7jc^in3A, WM^frT? 
2®tttBbfc 0 ^Wfc^aS^7K*J:»fp^^FU^A7K^T^ gE 

Sr;**/-^ (5 mL) \zmmU 0.8 M mfckil/^ / -;H§|£ (10 mL) £Jq 

ft&fy (826 mg, 78*) 
it& 156-159 "Co 

«HNMR (DMSQ-dj) 01.23 (6H, s), 1.43 (6H, s), 2.25 (2H, s), 3.14 (2H, s), 
3.'93 (3H, s), 4.62 (2H, s), 6.71-6.79 (1H, m), 6.84 (1H, s), 6.98 (1H, dd, 
J = 8.4, 1.4 Hz), 7.09 (1H, s), 7.33 (1H, t, J = 7.9 Hz), 8.07 (1H, dd, J 
= 8.0, 5.5Hz), 8.60 (1H, d, J = 8.4Hz), 8.86 (1H, d, J = 5.5Hz), 8.91 (1H, 



WO 01/70746 PCT/JPOl/02277 

273 

S)o 

gftftty 5 5 

N- 3-)\,K)Vib-)V) -N- [3- (3, 4, 8, 9-x F 7 fc F h * v-3, 3, 8, 8-x h 

7^WD[2,3-h]-fV^/U>-H;i/)7i-;W^iJS/> ^fJUXfJV 
5 H«J5 1 i Pit 9 N-[3-(3 ( 4,8 ) 9-fh7kFD-6-^h^>/- 

'HNMR (CDClj) 6 1.25 (6H, br s), 1.32 (6H, s), 2.23 (2H, br s), 2.70 (2H, 
10 br s), 3.16 (3H, s),'3.75 (3H, s), 3.92 (3H, s), 4.51 (2H, br s), 6.61 (1H, 
s), 7.39-7.58 (4H, m). 
5 6 

N- [ ^)VT $;)^fl/>]-3-[ (* )^-)V) [3- (3, 4, 8, 9-5^ h 5 fc H 
D-6-* h*:>-3, 3, 8, 8-t- h D [2, 3-h] -f U >-l—r ;W 

15 ^]7$/]^DA>7M>75 H 

3-^OP-l-7 p PA°>7 l ;^>T$ H (788 mg, 5.00 mmol) <Dh)VX.>. (10 mL) 
ffiSttiC B.lhS?^^*M7$ H^^7t'^-;P (0.73 mL, 5.5 mmol) 
£#D;L, 60 30 4H»ft#Lfco SJt&S^»S»EE»«bT 3^DD-N-[(^ 

^^75y)>^i/>]-i-/DA>xM>75 FS^trste* 0.15 g) £ 

20 ^#7Co 

N-[3-(3, 4, 8,9-x h7kH D-6-;* h*->-3, 3, 8, 8-x h 7*^:7 D [2, 3-hH 
V+;'J>-l : ^;W7xZ;i/]^^>XM>7$ H (757 mg, 1.77 mmol) 
rXS^b^-hU^A (69 mg, 0.46 mmol) <D N,N-i?^5 1 WA7$ H (4 mL) 
»«fc:zk*ft:^hU^A (66* ffljHiMfiO (77 mg, 2. 1 mmol) £Jn* % Sfi-C 15 

.■>]-l-7*D/^^*^75 HS^tTtB^* (528 mg) © N, N-^pWMO'A 
7^ H (0.5mL) *IBf*jD>L, 60 "C^r 19 fflljflfc. KJfc^l^C*^;^ 
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7A^D-?K^77^ <mk^fr<Dmm^)w**;-)v io:o k«u 

, ^Mfc&m (879 mg, JR^s 82*) 

'HNMR (CDC1 3 ) (5 1.25 (6H, br s), 1.32 (6H, s), 1.91-2.08 (2H, m), 2.23 (2H, 
i s), 2.70 (2H, s), 2.92 (3H, s), 3.02-3.13 (2H, m), 3.03 (3H, s), 3.13 (3H, 
&).., 3,82, (2H V t. r J.. =Mm,«%>M> (3Hy, &)., . 6...&1, (1H,^> V 7,17-7. 52«(4H, - 
8.00 (1H, s)„ 

mmm 5 7 

3- [ (y - ;iy [3- (3, 4, 8, 9-^ h 7 k H o -6-y b ^ $,-3, 3, 8, 8-5- h 5 

y 9^7 p [2, 3-hM y*y u >-w/» 7x-;W7$;] ynA>x;^>r 

N- [ (5? j* 3MJ/7 $ / ) y 5=- 1/ >] -3- [ (y ;|,* - )V) [3- (3, 4, 8, 9-x h 7 k H 
n -6- y b * ->-3, 3,8,8-Th7^^7D[2, 3-hJ -f / U >-M ;W 7 x = 
;W7$;]7*OTt>^M>7$ K (625 mg, 1.03mmol) £ 2 M (2 nL) \Z 

15 30 tommmmvit. Kmm&mzfem&mj- b u ^a^adat^u 
©MM«£#7i. £ft£y^y-;i, (2mL) ic»*u o.8Mtt-fb**/^^y 

-;W&* (2 nL) §Jd*, «JE*»LTSJS^«- (582 mg, JR$ 96*) 
20 #^M 0 

'H NMR (DMS0-d 6 ) 6 1.20 (3H, s), 1.23 (3H, s), 1.45 (3H, s), 1.48 (3H, s), 

1. 70-1.90 (2H, id) , 2.05 (1H, d, ! J = 16.6 Hz), 2.31 (1H, d, J = 16.6 Hz), 

2. 95-3.20 (2H, m), 3.11 (3H, s), 3.18 (2H, br s), 3.81 (2H, t, J = 6.1 Hz), 
3.94 (3H, s), 6.84 (2H, br s), 7.10 (1H, s), 7.50-7.82 (4H, m), 12.80-12.95 

25 (1H, br) 0 

mmn 5 8 

2-l(*?)VZ)\,*-)V) [3- (3, 4, 8, 9-T- h7k'H O-6-y h*$/-3, 3, 8, 8~r h 7 

y^7D[2,3-h]-fy+/ u>-i--r;W7xx;H75y]Tirh75 k 

N- [3- (3, 4,8, 9-fh7t F D-6-y h *->-3, 3,8 > 8-fh7^5 ; ;P7D [2, 3-h] -f 
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y^/ »J >-l-^f ;W 7i-;W^^ >7;^>75 H (643 mg, 1.50 mmol) (D=r 
h7bFD77> (5mL) ®miz*yy& tert-^h+^H (9030 (225 mg, 1.8 

mmol) 5 ^felS^bfc,, m^tlfc^tlt 2-yn^y-fehX5 

H (290 mg, 2. 10 mmol) £flO?L 60 °CT* 1 (TO^t^Co ^nfC^T^ U «7 
5 Atert-^h^vH (90%) (56 mg, 0. 45 mmol) &J;7Jf 2-7*O^ETir hT5 K (62 

mg* 0:. 45,mfflo.l) 60- <CT: 3fi^«mm^&.. mm^m^^.^ 

10 X^;PX-x;^e,^a^^^T^M^t> (469 m g> mm 64S) 
190-191 "Co 

'HNMR (CDC1 3 ) 5 1.25 (6H, br s), 1.32 (6H, s), 2.26 (2H, br s), 2.70 (2H, 
s), 3.09 (3H, s), 3.92 (3H, s), 4.32 (2H, s), 5.36-5.58 (1H, br), 6.08-6.28 
OH, br), 6.61 (1H, s), 7.38-7.56 (4H, m) 0 

15 mmm 5 9 

2- [ [ [3- (3, 4, 8, 9-t- h> =7 1 H P -6-* h * *>-3, 3, 8, 8-T" h 7 J* y D [2, 3-h] 

3- (3, 4, 8, 9-x h ^ b H D-6-^ h^v-3, 3, 8, 8-x Y^^JVyu [2, 3-hH y * 
7U>-l-f;0^>-if>T^> (526 mg, 1.50 mmol) 0rh7tFD77> (3 

20 mL) it^CiffTKy'^;^ (222 mg, 1. 50 mmol) (D^r h^h Kd77> (2 mL) m 

mm&ZT&. x^y-;p-i^x^;i/^e>S^UT^b^(630mg, ifc 

m 8430 

Bi£ 194-197 t„ 

25 'HNMR (DMSO-de) 6 1.15 (6H, s), 1.24 (6H, s), 2.35 (2H, br s), 2.66 (2H, 
br s), 3.82 (3H, s), 6.82 (1H, s), 7.08 (1H, d, J = 7.6 Hz), 7.37 (1H, t, 
J = 7.7 Hz), 7. 50-7.65 (3H, m), 7.67 (1H, d, J = 7.8 Hz), 7.81 (1H, s), 
7.83-7. 90. (1H, m), 10.46 (1H, br s). 

mmm 6 o 
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2- [3- (3, 4,8,9-Th7kHD-6-/h^ ~>-3, 3, 8, 8-fh7/ *?)V 7 P [2, 3-h] -f 

y^y u >-i--f ;w 7x~;w-iH-f v-f > 3(2©-^> 

3- (3, 4, 8, 9-fh7t F P-6-j* h^>--3, 3, 8, 8-r h y^)Vy P [2, 3-hH y+ 
7 U>-W;W^>if>7^> (491 mg, 1.40 mmol) :fc<ktf&*7*;Hfc (208 
mg, 1.40 mmol) ©=*->l/> (3 mL) $g-&&ft 10 ^MM^bfco EJfcg^KF 

y>J^M7A^D?h^7^- KW^iXfjl/ 2:1 ©ft 1:2) fc 
#tb,#Mx^-^i7->^f>^ B ^t;$-a:TS^b^tl (439mg,iR$ 65*) ft 

162-168 V. . 

'HNMR (CDClj) (5 1.25 (6H, s), 1.37 (6H, s), 2.10-2.80 (2H, br), 2.68 (2H, 
s), 3.92 (3H, s), 6.60 (1H, s), 7.44-7.61 (4H, m), 7.73-7.84 (2H, m), 
7.88-7.99 (2H, m)„ 

6- [3- (3, 4, 8, 9-rh7h K P-6-j* h ^ v-3, 3, 8, 8-7- h y * ?)V7 U [2, 3-h] -f 

y u >-i--r;w 7x-;w-5H-tf p p [3, 4-w tru v>-5, 7(6H)-^> 

3-.(3, 4, 8, 9-x h 7 k H P-6-y h^>-3, 3, 8, 8-x b y^)V7 P [2, 3-hH V* 
/U>-l-f;W^>if>7^> (701 mg, 2.00 maiol) &£Z* 2,3- 
;psi?>l6^7K#J (298 mg, 2. 00 mmol) ©fh7kFD77> (4 mL) jg^ttft^ 

ia-r is ftmsmhito KjSMdyi^i/x-fj^ax., g B B B $5iiL 

(4mL) KH&jgU 100 "CT* 1 l*Mlt#b&. El&tfg&tiftMJBE 

MflEgH L & . 3126 ft U ;& ^rJl/# 7A7D7b^77^- (a^Ij- >/|^xf 
;l> 1:3) \zmU &m<£&m (724 mg, 7535) ft#fc„ 

'HNMR (CDCI3) <5 1.26 (6H, s), 1.38 (6H, s), 2. 25-2. 60 (2H, br), 2.69 (2H, 
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s), 3.93 (3H, s), 6.61 (1H, s), 7.46-7.60 (4H, m), 7.70 (1H, dd, J = 7.7, 
4.8 Hz), 8.26 (1H, dd, J = 7.7, 1.5 Hz), 9.05 (1H, dd, J = 4.8, 1.5 Hz)„ 
2 

2~[3-(3, 4, 8, 9-fh7k H D-6-* h * v-3, 3, 8, 8-x h 7 U [2, 3-h] ^ 

5 u >-w ;w 7x-;w-iH-eDo [3,4-c] t?u >?>-i, 3(210-^ > 
n& 123-129 <c vm) (mm^)v-^v» 0 

• 'H NMR (CDCI3) 6 1.26 (6H, s), 1.38 (6H, s), 2.15-2.70 (2H, br), 2.69 (2H, 
10 s), 3.92 (3H, s), 6.61 (1H, s), 7.42-7. 63 (4H, m), 7.84 (1H, dd, J = 4.8, 
0.8 Hz), 9.14 (1H, d, J = 4.8 Hz), 9.24 (1H, d, J = 0.8 Hz). 

4-[[[3-(3, 4, 8, 9-^ h 7 k H 0-6-.* h^>-Z, 3, 8, 8-7- h^WD [2, 3-b] 

v * / u >-i ;w 7 x -;w 75;]* - ;w -1- 1: ^ u 5? >m 
15 u-^^5 1 ;n5 i mf;i' 

N-(tert-yh+^;pfc;W<V-^n^>^ (1.01 g, 4.41 mmol) 1- 
tFD^v-lH-^>yhUT^/-;i,-7Rfn#J (678 mg, 4.43 mmol) (D N,N-$^ 
fMJI/A75 h* (15 mL) ^^fc l-If;|/-3-(3-y^?Jl/75 y t°J0 
;M^<$K&!^ (1.00 g, 5.22 mmol) *iQ%_, m&H 1 mmMWVtco # 
20 Bntcm&mz 3-(3, 4, 8, 9-r h 7 k 8-f h 7^f^7 

□[2,3-h]^V^yU>-W;W^>if>7^> (1.41 g, 4.02 mmol) ^P^> 

25 7A^D7h^77^- (^=¥^>mm^Jl 3:h 1:1 CD^ 1:2) \zmhTco 
(1.83 g, IR* 81%) znrzo 
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'HNMR (CDCI 3 ) <5 1.23 (6H, br s), 1.32 (6H, s), 1.46 (9H, s), 1.60-1.92 (4H, 
m), 2.22-2.42 (1H, m), 2.30 (2H, s), 2. 62-2.85 (2H, m), 2.68 (2H, br s), 3.92 
(3H, s), 4.06-4.29 (2H, m), 6.60 (1H, s), 7.05 (1H, d, J = 7. 6 Hz) , 7.25-7.36 
OH, in), 7.48 (1H, s), 7.63-7.85 (2H,- id) 0 
5 MMM 6 4 

N- [3-- (3, 4, 8, 9r-^- h:* k F &-&Vpi t >^.^-3v X <8» %*&-b<?&& fr-ftM* 

4-[[[3-(3, 4, 8J-fh7kH D-6-* h^>-3, 3, 8, 8-7=- h ^^^;P7 O [2, 3-h] 

10 U-y^fJUfJUXfJl' (1.44 g, 2.56 inmol) OBI®X3\^ (15 mL) 

£ 4M 8^*/H«x^;wfflft (2.0nL) £ftl;SU SSJIT? 1.5 U#R8, 60 "CT 1 
B#W»#Lfc. #5nfei^Sifc:i^y-;v (3 mL) £in;JL 60 •ct 1 

^MJi^bfc.S^^*?f^U»aS5®bTSSft-&« (774mg,57%) £ 
#7c„ 

15 16* 217-224 'Co 

'H NMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.44 (6H, brs), 1.68-2.07 (4H, m), 2.10-2.50 
(2H, m), 2.65-3.40 (7H, m), 3.95 (3H, s), 7.11 (1H, s), 7.31 (1H, d, 1 = 8.2 
Hz), 7.59 (1H, t, J = 8.2Hz), 7.86 (1H, d, J=8.2Hz), 8.03 (1H, s), 8.70-9.35 
(2H, m), 10.78-10.90 (1H, m), 12.50-12.80 (1H, br) 0 
20 MMM 6 5 . 

N- [3- (3, 4, 8, 9-fh7kFD-Mh^ *s-& t 3, 8, 8-rh7^ P [2, 3-h] -f 

v^v u >-i--r;p)^xr.;i/]-4-t!u^>T-fehT$ f 

3- (3, 4, 8, 9-x- h7kH D-6-* h*->-3, 3, 8, 8-x h7^WD [2, 3-hH 7* 
/ U >-M;U)^>i£>75> (701 mg, 2.00 mmolK 4-VVi?>WMtiMBM. 
25 (417 mg, 2.40 mmol), l-b FD^->-lH-^>yhUTy-;P-7icfnt; 

(368 mg, 2.40 mmol) <D N,N-y^^*M7S K (10 mL) «h'jx^l/ 
T5> (0.77 mL, 5.5 mmol) l-I^H-O-^^^TS / ^7*D hf;W 

*My<f$KM (537 mg, 2.80 mmol) ^iPx., «M#Lfco 
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Tco lI§X^;-JV-yx^x-fM^S^lTSl^ (523 mg, 
» 56*) *%tCo 

MA 1 24-128 *C. 

5 'HNMR (CDClj) <5 1.23 (6H, br s), 1.30 (6H, s), 2.27 (2H, s), 2.67 (2H, br 
sXv ^ &%r Xm>-mr^K ^«ft.a^,-sX--1L0fe3Uft«-aE^.«^ 7^24^40- 
(4H, m), 7.67-7.74 (1H, m), 7.91 (1H, br s), 8.60 (2H, d, J = 5.8 Hz) 0 

mmm 6 6 

N- [3- (3, 4,8,9-fh7hHD-6^h + ~>-3, 3, 8, 8-x h y * 7 U [2, 3-h] < 

io y^y u >-i--r;i/) ^x-;w-3-t°u $?>y-fe H 

fee iR^ 70«. 

122-127 1: (x^y-;p-^x^;i/x-T-;W„ 

'HNMR (CDC1 3 ) <5 1.23 (6H, br s), 1.30 (6H, s), 2.26 (2H, s), 2.67 (2H, s), 
15 3.67 (2H, s), 3.91 (3H, s), 6.59 (1H, s), 7.06 (1H, d, J = 7. 4 Hz), 7.24-7.37 
(3H, m), 7.64-7.80 (3H, m), 8.52-8.58 (2H, a). 

mmm 6 7 

N-[3- (3, 4, .8, 9-:r h y t F D-6-7 h ^-3, 3, 8, 8-^ h 7 * D [2, 3-h] -f 

V * J U >-l--T ;W 7 x ~)V] -2- tf ') z?>7± hTS. H 

20 6 5 i^^o^r^tcfc d 2-tf u ^>mm.mm^m^xmm^m^n 

176-177 "C (x^y-;i,->?x^x-^;W„ 
'HNMR (CDCI3) 6 1.24 (6H, br s), 1.29 (6H, s), 2.27 (2H, s), 2.68 (2H, s), 
3.87 (2H, s), 3.92 (3H, s), 6. 60. (1H, s), 7.07 (1H, dt, J = 7.7, 1.3 Hz), 
25 7.21-7.37 (3H, m), 7.42 (1H, t, J = 1. 6 Hz), 7. 71 (1H, td, J = 7. 7, 1.9 Hz), 
7.80 (1H, ddd, J =8.2, 2.0, 0.8 Hz), 8.63 (1H, ddd, J = 4. 9, 1.8, 1.1 Hz), 
9.82 (1H, br s) 0 

nmm 6 8 

C [4- [ [ [3- (3, 4, 8, 9-t- h ^ k H 0-6-7 h + ->-3, 3, 8, 8-rh7^?^70 [2, 3- 
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3- (3, 4, 8, 9-x h 7 k h^v-3, 3, 8, 8-x r^*3MP7 D [2, 3-h] -f y* 

7'J >-l--f;|/)^Mf>7$> (2.18 g, 6.22 mmol), 4-[(ylF^X7^f 
5 r;W^f;W^|f^ (1.86 g, 6.83mmol), &£ZS 1-k FD^;/-lH-^>y h 

jg&fc i-x^-3-(3-^^^;i/T5y7'Dtr;i/)^;i/^^$H^^ o.55g, 

8. 09 mmol) ^ e fcZ»UX5 1 ;i/T$> (1.0 mL, 7. 2 mmol) £r#n*_> ^jfiT 17 P# 

io x^;pt 3 ®mmvtc 0 &t>itfcmmm*7k&£tfffimmk'}' b u 7a?jc^t 

*7A^D7h^77^- K^>/^x^;i/ 2:K l:K 1:3, <7^ 1:10) (c 
#U ^Ite£%©M&*£#fco mSilX^V (20 mL) fc»#U 0.8M 
m^TK^/^^y-;^^ (8.5mL) MJEtl§l>fc 0 ^£x^/-;|/- 

15 wM^jvfrzmm^hTmmit&m (3.23 g , jrsjs 8m 

iRjft 196-200 °C (iHI). 

'HNMR (DMSO-ds) 5 1.18 (6H, t, J = 7.1 Hz), 1.25 (6H, br s), 1.37-1.58 (6H, 
m), 2.16-2.57 (2H, m), 3.05-3.35 (2H, m),,3.35 (2H, d, J = 22.0 Hz), 3.89-4.05 
(4H, m), 3.96 (3H, s), 7.12 (IB, s), 7.34-7.48 (3H, m), 7.65 (1H, t, J = 8. 1 
20 Hz), 7.97 (2H, d, J = 8.0 Hz), 8.05-8.16 (2H, m), 10.69 (1H, brs), 12.60-12.80 
(1H, br). . 
H»J6 9 

[ [4- [ [ [3- (3, 4, 8, 9-t- h 7 h H □ -6- * h * v-3, 3, 8, 8-x h 7 * ^JV 7 D [2, 3- 

h] <1 v * / U >- W ;W 7 x x ;w 7$y]* ;i/^x;W 7 x x;w * *x * 

25 >^ 

[[4- [[[3- (3, 4, 8, 9-T" h7hF D-6-* b^>-Z, 3, 8, 8-^ h 7 * 3M1/7 U [2, 3- 

h] y * j y >-i ;w 7 x x;w 75/]*;i/fcjW7x-jW^ T JW*x* 
>M ylf^XXfJUtl (1.60 g, 2.50 mmol) OztfUU^fry (10 mL) 
SJ!l!l:h , J^T;k>U;P7*P5H (1.0 mL, 7.6 mmol) £«STU SfiT 22 R# 
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3-)V3L-7-)\, (10 mL) fc»#bfc.»&nfc»*fc^DtTU>^-+^P (7.5mL) 
£iPx., *ftHUfclSil*5«[LT3MWb^fc 0-31 W 96*) $ 

5 &j£ 237-241 "Co 

. '& NMR (DMS0--d- 6 ). &:hm <W> sh U2& m> & 34 -42Jfe- b*- -sfe 2v?M2flr 
br s), 3.00 (2H, d, J = 21. 2 Hz), 3.84 (3H, s), 6.86 (1H, s), 7.11 (1H, d, 
J = 7.8 Hz), .7. 33-7; 46 (3H, m), 7.82-7.97 (4H, m), 10.32 (1H, br s)„ 

mmm i o 

10 2-* 5P;P-N- [3- (3, 4, 8, 9-fh7kKD-6-/b^ ^>-3, 3,8,8-fh7^^7D 
[2, 3-hMy*/ U >-l-f;W7i-JW-2-[(2, 2, 2-h U 7;M-P7-fe:W7=- 

^ny'u^ym^m^x^Mit^m^nt^ urn 
15 m& 210-217 °c mm) (^y-;i/-Mx^;w„ 

'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.30-1.60 (6H, m), 1.53 (6H, s), 2.10-2.53 
(2H, id), 3.00-3.35 (2H, m), 3.95 (3H, s), 7.11 (1H, s), 7.35 (1H, d, J = 8. 0 
Hz), 7.59 (1H, t, I = 8.0 Hz), 7.91 (1H, s), 7.98 (1H, d, J = 8.0 Hz),. 9.44 
(1H, br s), 10.16 (1H, br s), 12.60-12.80 (1H, br s) 0 
20 MMM7 1 

2- 7 5 /-2-*5P;HH3-(3, 4 , 8 , 9-jh7h H n-6-* h^>-3, 3, 8, 8-^ h 
^)P7P[2,3-h]-f V^y >J >-l--fjW7x-;W7 , DA>7$ H 

3- (3, 4, 8, 9-t- h 7 h F D-6-^< h*~>-3, 3, 8, 8-7" hy^JV? a [2, 3-bK V * 
J U>-l--f;i/)Oif>T5> (7.01 g, 20.0mmolK 2-^5P;i/-2-[(2, 2, 2-h U. 

25 7^PTt:^;WT$y]7 0 Db°^>M (4.38g, 22.0mmol), &£7JC 1-fcHa 
*v-lH-^>y>U7y-^-7Kf0#J (3.37 g, 22.0nunol) ©«,I-y7f/^ 
;Wx7^F (75 mL) mmz l-X5PjW3-(3-v^;i/7$ 7 7°D fcf;»#;V$v> 
-f^ FSS&lg (4.98g, 26.0mmol) £2)Px., 4.5 Pffkl 45 tT 30 
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*?;-)), (40 id \zmmu tHfcmfcj-hvv&fcm®. (25 bl, somoo & 
mx.. 1.5 mmmmm^ivrco Kmm&m%mBmmv, mmzfr&mz.. mm 

5 JBEMbfco B^^^mx^;P-^\^>^6^^$ii-TS^b^tl (7.28 g, 

mm mi &mu , 
m& 175-177X0 

'HNMR (CDClj) <5 1.24 (6H, br s), 1.32 (6H, s), 1.45 (6H, s), 2.30 (2H, s), 
2.67 (2H, br s), 3.92 (3H, s), 6.60 (1H, s), 7.04-7.10 (1H, m), 7.33 (1H, 
10 t, J = 8.1 Hz), 7.55 (1H, t, J = 2.0 Hz), 7.83 (1H, ddd, J = 8. 1, 2.0, 1.0 
Hz), 9.93 (1H, br s). 

mmm7 2 

5, 5-5?*^;P-3-[3-<8, 4, 8, 9-r h 7 b.F'P-6-* h^x-3, 3, 8, 8-r h 
7n[2, 3-hH V*/ U >-l-f;W7i->]-2, 4~f 5^1/ u 
15 2-T 5 y -2-* [3- (3, 4, 8, 9-x h 7 b H D-6-;* h 3=->-3, 3, 8, 8-fh7^ 
^7 O [2, v^y ij >-l-<;0 7xZM A>7$ H (1.09 g, 2.50 
mmol) <D |N-y^fM;i,A7$ F (10 mL) «{C N,N'-#;M*x;PSM5:^ 
(426 mg, 2.63 mmol) £Jn^ SJiT 2 Np^ft^L/^o K^^K* 

;^6^^b$i3-T^S^^ (686 mg, JRs£ 59*) £*§fc 0 
Hfej^t 289-294 

'HNMR (CDCI3) 6 1.28 (6H, br s), 1.33 (12H, s), 2.36 (2H, br s), 2.70 (2H, 
s), 3.92 (3H, s), 6.61 (1H, s), 7.16 (1H, br s), 7.30-7.51 (3H, a), 7.56-7.60 
25 (1H, m) 0 

mmm? 3 

3- [3- (3, 4, 8, 9-x h 7 b F D -6- * h * v-3, 3, 8, 8-r h 7 ;* ^ 7 □ [2, 3-h] -f 
-fVS/T^MHKx^ (1.42 g, ll.Ommol) ©fh7hKD77> (15mL) Jg 
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mz 3- (3, 4, 8, 9-rh7k H D-6-;* h^v-3, 3,8,8-fh7^^7D [2, 3-h] 
U>-l-f^)^>if>T5> (3.51 g, 10.0 mmol) 15 #[&&n 

IfcjIiSLfc. JxjCT£t>£MjBEMU 5 M (20 mL) fcjgflpbfc-. 

#&nfcffl£4&* 80 "CT 2 W**£L7c 0 £ft£7K&U M7>^EnT7jcT^ 

•y->^e>sf^bxsM^ti (2.50 g , mm zmtzo 

214-216 t:, 

'HNMR (CDGlj) <5 1.25 (6H, s), 1.33 (6H, s), 2.37 (2H, br s), 2.68 (2H, s), 
10 3.92 (3H, s), 4.04 (2H, s), 6.22 (1H, br s), 6.60 (1H, s), 7, 39-7.57 (4H, 
m)„ 

mmm 1 4 

l-^f Jh3- [3-(3, 4, 8, 9-r b 7 k F 3, 8, 8-t F 7 ^ f D 

[2, 3-hM 7*7 U >-H;W 7i^W-2 ! H5yyiJ $?>S>#> 
15 3- [3- (3, 4, 8, 9-rh7k H D-6-;* h + ~>-3, 3, 8, 8-7" h z> ;* ?JV7 P [2, 3-h] 
V^7U>-l-r;07ai-;W-2,4-'r5^VU> ? >v^> (867 rag, 2.00 mmol) 
© N,N-y^fMM7 5 H (4 mL) MfcTK^T*^^ b U (66% m 
ftmm (80 mg, 2.2 mmol) &$Q%_, 15 #^#b£ 0 #£,tl£*g^£ 

*?$U 3-H^^> (0.19 mL, 3.1 mmol) «T> SST 45 »Lfc„ 

ffifr. «EEjft*8Lfc. ®%t&#&&i'V a-? h if 774 — K* 

tf>/H»X3^ 2:1 1:2) fc^U SJSft&tt (724 mg, )R* 81*) £f# 

fee 

25 'HNMR (CDC1,) 6 1.24 (6H, s), 1.33 (6H, s), 2.38 (2H, br s), 2.67 (2H, s), 
3.07 (3H, s), 3.91 (3H, s), 4.01 (2H, s), 6.59 (1H, s), 7.39-7.55 (4H, m)„ 
$mM7 5 

2, 4-5^*7-3- [3- (3, 4, 8, 9-fF7t H 0-6-^ h *v-3, 3, U-fF7^f )V 
7 □ [2, 3-hM 7*7 U >-l~f ;w 7i $ ^y*u v>W ^fjnx • 
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y-)V 

m m a 

5 'HNMR (CDClj) 5 1.24 (6H, s), 1.33 (6H, s), 2.37 (2H, br s), 2.67 (2H, s), 

3v 7M3Bj -sXy ■ &M«m^*K 4% l&,(2ft s)-v 4- 2442ft, s>, 6v6ft- (ilk *h T*«Wk&- 
(4H, m). 

6 

N-^^;i/-3-[3-(3, 4, 8, 9-x h y t > D-6-* h^>-3, 3, 8, 8-x h7^fJV7 D 
10 [2, 3-hH V^y U >-W;W7xn;W-2, 4-5?:fr*y-l-< 5?>7-fe h 

75P 

3- [3- (3, 4, 8, 9-fK7kHD-6-^h^ v-3, 3, 8, 8-rh7^ 3^ 7 □ [2, 3-h] -f 

y 4V U >-i-f» 7iz;i/]-2, 4-5?**y-i-r 5 ^y y ^ ^xx 

T-;P (1.87 g, 3.70 mmol) (D*?J— )V (10 mL) JgFSK: 5 M zK^b^" h »J # A 
15 (1.5mL) &Jq*_, 15 $H*g«#bfc. Kfm&mK: 2M JfiSt^iD 

H L T 3- [3- (3, 4, 8, 9-^ h y b K D -6- * h * ->-3, 3, 8, 8-t" h^^^yp 

[2, 3-w-r v+y y >-i.-ow 7xx;w-2, 4-^^y-i-r $^yy ^>s^t* 

20 ^tf#HK (2.08 g) £#7c. 

700 mg t l-fcHD^~>-lH-^>yhy7y^-7|cfn^ (211 mg, 1.38 
mmol) ©N,N-y^fM;i/A75H (10 mL) mt\Z, tR^T, l-X^;P-3-(3- 
^■^)W^Jfu\l)V)ts)^J^^ FmMm (312 mg, 1.63 mmol) 
40% *?-)VT^>/*9 ;—)VffltL (0.27 mL, 6.6 mmol) &MtL. mUH 43 B£ 

SStt'>'JAWW7A^n7h^77^- (a^u->/»b|x^;p 1:1 offlft 
Sfex^P) fcftU mmfc&m (289 mg, #sM6X) 
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'HNMR (CDClj) 6 1.24 (6H, s), 1.33 (6H, s), 2.37 (2H, br s), 2.67 (2H, s), 
2.81'(3H, d, J = 5. 2 Hz), 3.92 (3H, s), 4.00 (2H, s), 4.18 (2H, s), 6.10-6.25 
(1H, m), 6.60 (1H, s), 7.38-7.56 (4H, m). 

• mmm7 7 

5 1-[1, 1' -M 7 xx;W-3--f ;W3, 4, 8, 9-t- h 5 t: F n-6-* h*~>-3, 3, 8, 8-ir h 

l-(3-^Dt7x^)-3, 4, 8, 9-t- h ^ h H D-6-* h3^>-3, 3, 8, 8-x h ^ ^ ^ 
;V7D[2,3-h]^V + y U> (497 mg, 1.20 mmol) © 1, 2->^< M^>x^ > (6 
mL) ®miZ7^-)l$u>m. (219 mg, 1.80 mmol) ©X^/-^ (2 mL) mm. 
10 M^hU^A (210 mg, 1.98 mmol) (2 mL) &J:tf^h7*Z(b 
U7x^MX7^»/^^A(0) (58 mg, 0. 050 mmol) ^fln^L ^t#ffl^ 

t so t:T is mmmfthtc Kmm^miz^m^ mm^ji-c2mmmv 

15 7 ^D->mmx^)v ion) k&u ^D->^6^it^rmmit 
%m (353 mg, mm m) zmtco 

' 141-142 "C. 

'HNMR (CDClj) (5 1.27 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.71 (2H, s), 3.93 
(3H, s), 6.63 (1H, s), 7.28-7.51 (5H, m), 7.57-7. 66 (4H, m). 
20 mMM7 8 

3, 4, 8, 9-r h y t H P-6-^ h+->-3, 3, 8, 8-^ h y *^)V-l- [3- (4- tf U y-JW 
7x-JW7.D[2 I 3-h]^fy+;iJ> 

H»U 7 7 il^iK^TjfefCcfc D 4-fcf U 5>~;M?d >|$ffl^Tii|^i5# 
£. « 69!Ko 

25 ft£ 148-150 *C &<iV7n&\,X.-T)\'-<\tt». 

'HNMR (CDClj) <5 1.28 (6H, s), 1.30 (6H, s), 2.23 (2H, s), 2.72 (2H, s), 3.93 
(3H, s), 6.64 (1H, s), 7.44-7.57 (4H, m), 7.64-7.72 (2H, 'm), 8.66 (2H, d, 
J = 6.2 Hz) e 

mmm 79 
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3, 4, 8, 9-rh7tHn-6-^ b3->-3, 3, 8, 8-5r K^3MM-[3-(2-^ / Ux;W 
7 P [2, 3-hH V 4V U > 

l-(3-^Dt7x-JW-3 ( 4 ) 8>Th7kHD-6^h^>3,3,8,8-fh5^f 
;K7D[2,3-hWV*/ U> (1.04 g, 2.51 mmolh h'j7J^D^>7j^> 
g£ 2-^y»J~;i, (731 mg, 2.64 miol),. MHfeU^A (319 mg, 7.53 mmolK £ 
Jtffip; ^.^^^^a^;w^^^,^)^^.^ ( 0 .)< (H5 ^ 0..-12-5 mio*> 
© l > 4-i?^U-> (15 mL) M«lC^^^-XX(879mg, 2.68mmol) £ 

mmmmmr 100 -ct 15.5 R»im^L^. lox 7^ 

Utf-Mejfflfc (25mL)/B^x^ (25 mL) fi^Gta^ £|re 2 mmmWL 

sue l&. asssatts/ u # ?yv% 7^n?f^7^ (^\^> /mx 

^ 20:1,5:1 3:1) fcftU ffitl^-' \*V>frZ>Ugki£2lkTmm 
tt&m (529 mg, ft* 46*) 
Bb& 167-169 t^o 

'HNMR (CDClj) 6 1.28 (6H, s), 1.29 (6H, s), 2.34 (2H, s), 2.74 (2H, s), 3.94 
(3H, s), 6.65 (1H, s), 7.48-7.62 (3H, m), 7.73 OH, ddd, J = 8.4, 6.9, 1.5 
Hz), 7.80-7.87 (1H, m), 7.93 (1H, d, J = 8.4 Hz), 8.13-8.26 (3H,- ffl), 8.29 
(1H, dt, J = 7.0, 1.8 Hz) 0 

mmm so 

3- (3, 4, 8, 9-fh7k F D-6-* b^>-3, 3, 8, 8-^r h7^l/7D [2, 3-h] ■< V * 

3- (3, 4, 8, 9-fh7t H D-6-* h 4->-3, 3, 8, 8~:r h y * zF)ly u [2, 3-h] -f V * 
J U >-\-i )U)^Bmm ^)V3LXv-)V (1.81 g, 4.60mmol) ©x^ (5 
mL) mmm\Z ^ ym^VVVI**®®. (2.0mL, lOmmol) £jjp;L gfi-? 4 
^»bfc„ 1MM (10 mL, 20mmol) £Jp;U #e>nfc8l£- 
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184-191 *Co 

'HNMR (DMS0-d 6 ) 6 1.21 (6H, br s), 1.46 (6H, br s), 2.05-2.25 (2H, m), 3.17 
(2H, br s), 3.95 (3H, s), 7.11 (1H, s), 7.77 (1H, t, J = 7. 6 Hz), 7.86 (IB. 
d, J = 7.6 Hz), 8.17 (1H, s), 8.27 (1H, s). 

4-(3, 4 ; ,8, 9-^ k K-P-6-y~M^>-,3, 3 S 8 V S-^h9X D [2^3-h] 

rnnms o tmmvxmzj; v 4-a 4, 8, 9-^ h 7 1 h p-6-y n^>-3, 3, 8 , 8- 
t- h ^^^7 □ [2, 3-hH u >-w ;wsfcj&» ^f;H7fM^i 

195-204 «c (x^y-^-ftglx^W. 
'HNMR (DMSO-de) 5 1.31 (6H, s), 1.74 (6H, s), 2.15 (2H, s), 3.10 (2H, s), 
4.03 (3H, s), 6.76 (1H, s), 7.66 (2H, d, J = 8.3 Hz), 8.11 (2H, d, J = 8.3 
Hz) 0 

mmm8 2 

4- (6-X h * v-3, 4, 8, 9-fh7b H D-3, 3, 8, 8-rh7^ ^)V7 P [2, 3-h] -f y * 

H«J 8 0 £H#®2Fifefc J; 0 4-(6-X h *>--3, 4, 8, 9-x h 7 1 H P-3, 3, 8, 8- 
Th5^^D[2, 3-hW V+y U H-fWft«H| ^JHXfJW>6* 
Sffr&fc£»fc. JR* 99*„ 
Bb& 206-217 *C (X^y-^-fHtx^W. 

'H MR (DMS0-d 6 ) 0 1.23 (6H, s), 1.37 (3H, t, J = 6. 9 Hz), 1.46 (6H, s), 2.16 
(2H, s), 3.17 (2H, s), 4.25 (2H, q, J = 6.9 Hz), 7.10 (1H, s), 7.75 (2H, d, 
J = 8.3 Hz), 8.16 (2H, d, J = 8. 3 Hz) 0 
H«J8 3 

N-(4-y h^v7i-;W-4- (3, 4, 8, 9-fh5fc H D-6-* h^-Z, 3, 8, i-r h 7 

^jiyo [2, 3-h] -f y * y u >-i--r ;w ^ >xt ^ k 

4- (3, 4, 8, 9-5r h7tF D-6-* h * ~>-3, 3, 8, 8-<f h 7 ^ 9^)17 P [2, 3-h] -f y * 
7 U >-l— T ^)SASftttttft[ (500 ng, 1. 20 mmol) 1-t Hp+v-IH- 
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*>VhV7V-)V-*mQ0 (202 mg, 1.32 mmol) © N,N-y^^M 7$ 
H (3mL) ^(C»T 1-Xf JH-(3-^^f;i,7 5 / 7°D kVW*;^y< $ 
mmm. (300 mg, 1.56 mmol) ^in^ 20 ^flt^bfco #^te^#|fc:^ 
4-*h^>7-y> (177 mg, 1.44 mmol) ^Jn^ v ^g-? 2 mmmfthfc. 
5 ^^#/{C7jc^Sflx., @^X5F;|/r2®$ajLfc 0 

2:1 1:1) fc#u l»x^-* \**>*6»B*bTaMMk^« (442 
mg> « 76%) 
10 120-122 <C 0 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.32 (6H, s), 2.22 (2H, s), 2.71 (2H, s), 3.83 
(3H, s), 3.93 (3H, s), 6.63 (1H, s), 6.93 (2H, d, J = 8.8 Hz), 7.52 (2H, d, 
J = 8.6 Hz), 7.57 (2H, d, J = 9.2 Hz), 7.84 (1H, br s), 7.90 (2H, d, J = 8.4 
Hz)„ 

15 mmm 8 4 

4- (3, 4, 8, 9-:r h 7 h H D-6-* h ^ v-3, 3, 8, 8-^ h 3 * ^)\>7 u [2, 3-h] -f y * 

£#l£#fco JR^ 74% 0 

229-231 *C (S8xfJP-^f», 
«HNMR (CDClj) <5 1:26 (6H, s), 1.31 (6H, s), 2.19 (2H, s), 2.70 (2H, s), 3.93 
(3H, s), 5.50-6.50 (2H, m), 6.62 (1H, s), 7.49 (2H, d, J = 8. 4 Hz), 7.84 (2H, 
d, J = 8.4 Hz)„ 
H»J8 5 

N- ;* 3^-4- (3, 4, 8, 9-x h ^ h H D -6- ;* h * f>- 3 , S.U-fh^WD 
[2, 3-hH y*y U >-l-r;i/)^>XTS F 

m& 168-169 *c mm^)v-^vy) 0 



20 
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'HNMR (CDClj) 6 1.26 (6H, s), 1.30 (6H, s), 2.17 (2H, s), 2.70 (2H, s), 3.04 

(3H, d, J = 5.2 Hz), 3,92 (3H, s), 6.32-6.43 (1H, m), 6.62 (1H, s), 7.45 (2H, 
d, J = 8.3 Hz), 7.78 (2H, d, J = 8.3 Hz). 
^»!|8 6 

5 3-(3,4,8,9-7h7k KP-6-p< h*~>-3, 3, 8, 8-7- h ^^)Vyu [2, 3-hH 

mffiM8 3 tmm<Djjmz£V) 3-(3,4 ) 8,9-Th7hFD-6-^h^>-3,3,8,8- 
7"h^^^7n[2,3-h]-ry^y V >-i-^ )l)£,mWtmii&&J:ZS 4 M y> 

io m& 219-220 "C (^^y-;i/-^yypif;i,x-^;p) 0 

'HNMR (CDC1 3 ) 6 1.25 (6H, br s), 1.30 (6H, s), 2.17 (2H, s), 2.69 (2H, s), 
3.93 (3H, s), 5. 30-6. 60 (2H, m), 6.62 (1H, s), 7.45-7. 57 (2H, m), 7.84-7.87 
(1H, m), 7.90 (1H, dt, J = 6.9, 2.1 Hz) n 

mmm8 7 

15 4-(6-Xh^y-3, 4, 8, 9-rh7t FO-3, 3, 8, 8-t- h 7 *^)Vy P [2, 3-hH 7 * 
8 3 MJt^&tCj; 0 4-(6-X v-3, 4, 8, 9-^ h ^ fc p-3, 3, 8, 8- 

20 MA 179-182 1: (^x^;p-^\^^»o 

'HNMR (CDCl,) 6 1.25 (6H, s), 1.30 (6H, s), 1.46 (3H, t, J = 6.9 Hz), 2.17 
(2H, s), 2.68 (2H, s), 4.19 (2H, q, J = 6.9Hz), 5. 50-6.50 (2H, m), 6.61 (1H, 
s), 7.28 (2H, d, J = 8.6 Hz), 7.84 (2H, d, J = 8.6 Hz) 0 

25 N- y x x;P-4- (3, 4, 8, 9-f h 7 k F F^y-3, 3, 8, 8-f F 7 ^f^7 D 

[2, 3-hH U >-l--fJW^>X75 

4- (3, 4, 8, 9-^r h ^ fc: H P-6-* h*v-3, 3, 8, 8-x h7^^7D [2, 3-hH V* 
/U>-lH;W^t#m^^ (500 mg, 1.20 mmol) &&.T$ l-fc Fp^v-1H- 
<> % /hU7y-;U— tJc» (202 mg, 1.32 mmol) 0 N,N-^^M7$ 
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K (3 mL) mmzXtoT l-X^O-S?^^7§/^n^)*^s 

mmm. (zoo ■& i. 56 mo n 25 frmmwbtc. a&tutm&tom 

MrCT~V> (0.13 mL, 1.4 mmol) 2 nmSt&Llt. Rjfcm& 

- (^>/Wi^ 2:l <z>ft in) fcttLTa^^©3Btt|fl| t#jt . 

(5 mL) fc«»U 0.8 M ;-)l*m (2. 1 mL) 

fciP*.* ttHEBttlsT&Bfc&fe (537 mg, JR^ 9lS) 

10 

'HNMR (CDCg 5 1.31 (6H, s), 1.64 (6H, s), 2.24 (2H, s), 3.07 (2H, s), 4.01 
(3H, s), 6.72 (1H, 3), 7.11 (1H, t, J = 7.4 Hz), 7.33 (2H, t, J = 7.9 Hz), 
7.60 (2H, d, J = 8.0 Hz), 7.92 (2H, d, J = 7.6 Hz), 8.18 (2H, d, J = 7. 6 Hz)! 
9.96 (1H, br s)„ 

15 mmm 8 9 

N, N-^/^;W4-(3, 4, 8, 9-rh7k F D-6-* h^>-3, 3, 8, B-y- b?**n,7 D 

[2,3-h]^y^y u >-\H)V)^>xr* mmm. 

mmm s s tnmoimK* d so* § >****m>TMfc** 

JR$s 88X. 

20 *aa. 

'HNMR (CDC 1 3 ) 5 1.36 (6H, s), 1.69 (6H, s), 2.35 (2H, s), 3.01 (3H, br s), 
3.05 (2H, s), 3.13 (3H, br s), 4.03 (3H, s), 6.75 (1H, s), 7.61 (2H, d, J 
= 8.4 Hz), 7.72 (2H, d, J = 8.4 Hz), 14.20-14. 60 (1H, br)„ 
MMM 9 0 

25 [[4-[[3-(3, 4, 8, 9-:r h y fc H D-6-* b*is-3, 3, 8, 8-x h5*?)\,? O [2, 3-h] 
-f V * / U >- 1 -f ^WW7$;]7x^]^M*x*>| 

3-(3, 4, 8,.9-t- h7k h*v-3, 3, 8, 8-x h 5^^7n[2, 3-hM V* 

; v >-i-t MgrnmrnrnM. (1.37& 3.29 *-r$A>^*x* 
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>^vx^;p (730 mg, 3.00mmolK 1-h H P^v-lH-^>y h U 7V- 

Tkfatl (506 nig, 3. 30 mmol) CD N,N-v7f;V*M7$ H (15 mL) JgffiJtlc 
l-If;^{3-^W5y^DlfJW*^^$ Fttttg (748 mg, 3.90 
mmol) fej;tXhUX^;PT$> (1.0 mL, 7.2 mmol) &jjafL s m.WV 18 P#M 

tty>J^W7A^D?b^57^- (^^>mmx9-)V 1:1 1:5) 

$mi\&m (Lie g , 64X) zmfz* 

10 »HNMR (CDC1P 5 1.25 (6H, s), 1.25 (6H, t, J = 7.1 Hz), 1.31 (6H, s), 2.22 
(2H, s), 2.68 (2H, s), 3.14 (2H, d, J = 21.6 Hz), 3.92-4.10 (4H, m), 3.93 
(3H, s), 6.63 (1H, s), 7.24-7.34 (2H, m), 7.46-7. 53 (2H, m), 7.64 (2H, d, 
J = 8.0 Hz), 7.94-8.02 (2H, i), 8.63 (1H, br s)„ 
H»J9 1 

15 3, 4, 8, 9-rh7b FD-3, 3, 8, 8-x h7^WH-7i- P [2, 3-hK V * 

3, 4, 8, 9-x K7kP D-6-* h*~>-3, 3, 8, 8-fh7^ ^hl-7x D [2, 3- 
hHV3Vy> (500 mg, 1.49 mmol) 48* JHt*£K (7.5 mL) £JnA, 
105 CT? 18 IWftfcbfc. &&»6tt«**U «ffflLfc«S*5», *iJfeL 
20 fc^-Bfea^LTSMb-^tl (463 mg, i« 7790 
»j£ >300 *C„ 

'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.42 (6H, s), 2.15 (2H, s), 3.09 (2H, s), 
6.79 (1H, s), 7.57-7.80 (5H, m), 11.2-11.4 (1H, br), 12.1-12.4 (1H, br)„ 

rnmm 9 2 

25 3, 4, 8, 9-fh7k H P-3, 3, 8, 8-jh7^ ^hl-7i ~)M-7 P [2, 3-h] -f V * 

3, 4, 8, 3-rh7t FP-6-* v-3, 3, 8, 8-x b 7/^-1-7x^7 P [2, 3- 
bH73VU> (3.02 g, 9.00mmol) tc 48* JWfc**B6 (45 mL) £#D;L, 16 



10 
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-^yyDK^x-^^siwwfcs-ftTaawk^* ( 2 . 7 o & a* 93 *) § 

St£ 208-210 t). 

(1H, s), 7.38 (5H, m)„ 

mmm 9 3 

3, 4, 8, 9-fh5t H P-l-(4-h KD^y 7 x-JW-M h*~>-3, 3, 8, 8-^ h y 

t^jws-y a [2, 3-hH u / 

fttt*9 1 iH«©^rttfcJ:t) 3,UJ-rh7k KD-6-* h*~>-l-(4-* h * 
v7x-;P)-3, 3, 8, 8-rr h 5/**/k7 D [2, 3-hH y*/ »J >^S«Hft^* 

MA 194-200 -C. 

»HNMR (DMS0-d 6 ) 5 1.27 <6H, s), 1.38 (6H, s), 2.34 (2H, s), 3.03 (2H, s), 
6.77 (1H, s), 6.99 (2H, d, J = 8.4Hz), 7.46 (2H, d, J = 8.4Hz), 10.59 (1H, 
s), 11.17 (1H, br s), 11.80-11.95 (1H, br) c ' 



25 



20 [2,3-h]-ry^y uy-;u 

mmm 9 2 tmuozmz^ s, 9-^ t hd- 

6-* h^x-3, 3, 8, 8-Th7^^70[2, 3-hH y*7 U >*&3»fc&ft*ft 
fc. JR* 9 IX, 

M 202-208 «C «X^-y-f77Db>X-fJW 0 
'HNMR (CDCl,) S 1.25 (6H, ,). 1.32 (6H, s), 2.22 (2H, ,). 2.63 (2H, s), 6.52 
(1H, s), 7.24 (1H, t. J = 7.6 Hz), 7.34 (1H, dt, J = 7.6, 1.4 Hz), 7.47- 
7.54 (1H, m), 7.57 (1H, t, I = 1.4 Hz) 0 

mmm 9 5 

h Vytotn** >X;P* >M (3, 4, 8, 9-rh 7t H P-S. 3, 8, 8-^^ T)V- 
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. 1-7 x - ;V7 P [2, 3-b] < V* 7 U > : 6-^f JW IXfJl/ 

3, 4, 8, 9-jh7k H D-3, 3, 8, 8-x S 7^fJhl-7x~;i-6-7 □ [2, 3-h!K y * 

/uy-;p (i.o3 g, 3.20 mo i) ©tfUv>> do mL) mmz^y. bvyjv 

*U*#>Wfr>mmfrto (0.60 mL, 3.6 mmol) %mT, 10 ^Kft^bfe. 

WW7A^D7h^77^- K+1f->/Ifg£X5P;i/ 10:1) tC&U Sj@<fb£- 
4fil (1.37 g, 94J5) 

10 'HNMR (CDCl,) 6 1.25 (6H, s), 1.30 (6H, s), 2.23 (2H, s), 2.70 (2H„ s), 6.94 
(1H, s), 7.41 (5H, s). 

b U y)^n^>7,J^>m (3, 4, 8, 9-5=- h 5 fc b^-$, 3, 8, 8-^ 

by^)lyu [2, 3-h] -f V *y U >-6--f )V) xxf;«i 
15 ^Jg^2 9t(s|il©^ic«J:D hU7;^D/^>x;i/^>M (3,4,8,9-fh7 
fc H D-3, 3, 8, 8-rh7^ ?;H-7x-^7 D [2, 3-h] y U >-6->f ;P) x 
X-r;^6^Mft^^#7ho' W 84X. 

ss* 152-160 *c (^^y-;i^-^i?x^;Wc 

'H NMR (DMSO-d,,) <5 1.28 (6H, s), 1.43 (6H, br s), 2.32 (2H, s), 3.17 (2H, 
20 br s), 7.56 (1H, s), 7.57-7.83 (5H, ■). 

9 7 

3, 4, 8, 9-t- h 7 fc H D-3, 3, 8, 8-r h 7^^H-7x"JP7 O [2, 3-hH 7 * 7 
h U 7;^D ^ * >X;U* (3, 4, 8, 9-t- h 7 fc F D-3, 3, 8,8-fh7^f ;P- 

25 i-7xx;P7D[2,3-hHy^y y>-6-f;WxxfJP (l.oo g, 2.21 mmol), h 
UXr;i/7$> (0.92 mL, 6.6mmolK MA^^Adl) (9.9mg, 0.044mmol), 
*5ct^>U7a:X;^7 > 7^> (23. 1 mg, 0. 0881 mmol) CD N.N-^^P^A 
T^H (4mL) iffifcfc^K (0.17mL, 4. 5 mmol) £Jd*., gifHT 60 *C*C 

3.5 mm&&isft. fcfom&mzikmux.. wsixj^)W2mi^m\^t^ 
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*n^^- (^>/S to , 5 :l) fc« U *fK*tt<D**ft 
5 cntgfitx^ (3 ML) fc»* U 0.8M^7jc^^y-;^ 

n^l-T-^StSMs^ttraBWb^, (705 mg, JR* 93X) fcfcfc. 
167-179 1C. 

'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.46 (6H, s), 2.19 (2H, s), 3.16 (2H s) 
10 7.17 OH, d, J = 8.1 Hz), 7.30 (1H, d, J = 8.1 Hz), 7. 62-7.84 (5H, m). ' 
^MM 9 8 

3, 4, 8, 9-r h y fc H D-3, 3, 8, 8-x h :M^;M-[3-(4-fc U 7x ^]_ 

6-7D[2,3-h]-f y^yuy-;p 

l~(3-^Dt7x^)- 3) 4, 8, 9-5* fc H D-3, 3, 8, 8-^ h 5 * 5^-6-7 D 
15 [2,3-h]<V^/ U y-;P (725 mg, 1.81 mmol) 4-tfU^-;^ D >» 

(334 mg, 2.72 mmo!) ^;H> (, 0 ml) ^X*/-,p ( 3 mL ) 
gH-MJ*A (480 mg, 4.53 mmol) 0* (5 mL) JWfcJ^h^tty? 
x^7^)^^ A(0 ) (105lDg> 0.0909 -ol) ftft,^ ^ #H ^ T 
90 -CT 15 WHW^ M^SlUDliBI^ TOttS** 

x^©«»x^^y^ 20:O teftu g^x^-ewtf^ 
X-r^^ifc$fT«^ (294 mg, ft* 41%) 
25 m& 141-149 "C 0 

'HNMR(CDC1 3 ) S,.27(12H, s), 2.2, (2H, s), 2.67 (2H , s), 6.58 (1H, s) 
7.43-7.58 (4H, m), 7.64-7. 73 (2H, m), 8 . 66 (2H, d, J = 6.2 Hz) 

"19 9 



3, 4, 8, 9-t- h y fc K D-3, 3, 8, 8-r f> 5**;HK/D**^-[S-<*-K U y" 
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;V)7x^;i/]7D[2 ( 3-h]-fV + /tJ> 

3, 4, 8, 9-t- h 7 h H o-3, 3, 8, 8-fh7^ 3^-1- [3- (4- tf U v~ ;W 7 x 
6-7D[2,3-h]-rv^yiJ7-;i/ (812 ig, 2.00 mmol) i-a-p^p,^ 
(0.59mL, 6.0 mmol) © N,N-y^^MM7$ H (4 mL) mmzfc&fcj-hV 
5 7A.(66X ^fc^i) (95 mg, 2.6 mmol) £ttl7L ^i&T 30 ^Kfll^Lfc. K 

ll^SSfty U 7 A7 D-7 h ^7 7^ - 10:1 

2:1) fc«U B»X^-^*^>^6M»*UTaWft^» (614 mg, 
10 i&m 70S) 

Sl£ 132-134 *C. 

'HNMR (CDC1 3 ) <5 1.04 (3H, t, J = 7.5 Hz), 1.27 (6H, s), 1.30 (6H, s), 1.87 
(2H, sixtet, J = 7.2 Hz), .2.21 (2H, s), 2.70 (2H, s), 4.07 (2H, t, J = 6. 9 
Hz), 6.63 (1H, s), 7.43-7.57 (4H, m), 7.64-7.71 (2H, m), 8.66 (2H, d, J = 
15 6.0 Hz) „ 

M&M 10 0 

2-[[3, 4, 8,9-T^7kF D-3, 3, 8, 8-fh7^ 7)V-l- [3-(4- tf U^-;l/)7xr 
;W 7 D [2, 3-h] <i V*cJ U >-6HVW 7*fe h75 H 

20 , fe„ JRlfS 63*„ 

M 120-125 t: 0fffi|X^-^^» o 

'HNMR (CDCg <5 1.28 (6H, s), 1.30 (6H, s), 2.24 (2H, s), 2.71 (2H, s), 4.63 
(2H, s), 5.55-5.85 (1H, br), 6.65 (1H, s), 6. 70-6.95 (1H, br), 7.43-7.59 (4H, 
m), 7.64-7. 73 (2H, m), 8.67 (2H, d, J = 6. 4 Hz) „ 

25 mmm 101 

l-(3-7a ; E7x-jW-6-X h*~>-3, 4, 8, 9-fh7h FD-3, 3, 8, 8-x h :7*5P 

;P7o[2,3-h]-r y*/y> 

*Mf!)9 9 t^SIO^&fcJ;?) l-(3-7a ; E7 1 " J0-3, 4, 8, 9-t h 7 k F D- 
3, 3, 8, 8-7=- h 7 y<^;W6-7 D [2, 3-h] -f y *J ij y 3- 
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mm®. 

mm. 

'H NMR (CDClj) 6 1.23 (6H, s), 1.34 (6H, s), 1.46 (3H, t, J = 7.1 Hz), 2.22 
(2H, s), 2.66 (2H, s), 4.18 (2H, q, J = 7.1 Hz), 6.60 (1H, s), 7.25 (1H, t, 
5 J =7.5 Hz), 7.33 (1H, dt, J = 7. 5, 1.7 Hz), 7.52 (1H, dt, J = 7. 5, 1.7 Hz)! 

mmm 102 

1 - (3-^ □ qE ^ x - )V) -6-X h * >-3, 4, 8, 9-x h ^ b h* D -3, 3, 8, 8-5^ h ^ ^ ^ 

)V7u[i, 3-hH v*y u >&m*& 

10 ^WH2 9 tra*©^ttfc,fcD l-(3-yD f 7x^)-6-Xh+y-3, U ,9-T 
h 7 1 H P-3, 3, 8, 8-5r h?**JU7 a [2, 3-h] -f V ij Sgjlfl^:^ 
fco W 74X„ 

HjA 219-223 «C Gtftf) (^/-ihSto-ylfjH^), 
'HNMR (DMSO-d,) <5 1.25 (6H, s), 1.37 (3H, t, J = 7.0 Hz), 1.44 (6H."br s), 
15 • 2.22 (2H, s), 3.12 (2H, brs), 4.24 (2H, g, J = 7.0Hz), 7.08 (1H, s), 7. 52-7. 65 
(2H, m), 7.88-7.99 (2H, m) 0 

mmm 103 

;i/yn[2,3-h]<V^y ij> 

20 mmm 9 9 1 mmvxmz* o i-(^D€7xr;w- 3 , 4 , s, 9-^ h 5 1 h d- 

3, 3, 8, 8-:r h ^ ^ 5^-6- 7 D [2, 3-h] ^ y y .J y ^ ]_3_ 
3»b£#j£#fco » 84X 0 

'HNMR(CDC1 3 ) <5 0.98(3H, t, J = 7.2Hz), 1.23 (6H, s), 1.33 (6H, s), 1.38-1.59 
25 (2H, «), 1.74-1. 90 (2H, m), 2.21 (2H, s), 2.66 (2H, s), 4.10 (2H, t, J = 6.8 
Hz), 6.60 (1H, s), 7.20-7.29 (1H, m), 7.34 (1H, dt, J = 7. 5, 1.5 Hz), 7.48-7:55 
OH, m), 7.57 (1H, t, J = 1.5 Hz) 0 

mmm 1 o 4 

1 - (3-7 n 7 x - )l) -6- y h * ^- 3> 4, 8, 9-x h 7 h K D -3, 3, 8, 8-x h =7 * 5P 
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)V7 U [2, 3Hd 'fV^iJ 

h 7 1 H D-3, 3, 8, 8-5=- h 7*^;P7 D [2, 3-h] V U >fr 5&jB'fc£tt&# 

5 M£ 201-205 «C <£M£) (^^/-^-IffllX^-^X^X-^W. 

'H-NMR- (DMS0-d 6 > § , 0, 94- (3ft; • fr, 7, & H&K k20-k^> » ^ felt-fflfc- 
s), 1.65-1.82 (2H, m), 2.21 (2H, s), 3.12 (2H, br s), 4.18 (2H, t, J = 6.5 
Hz), 7.10 (1H, s), 7.48-7.66 (2H, m), 7.90-7.99 (2H, m), 12.50-13.00 (1H, 
br) 0 

10 :^WJ105 

6-^ F * ^>-3, 4, 8, 9-fh7t F D-3, 3, 8, 8-f F 7 ;* ^)V-\ - [3- (4- tf > J >>X 

l-(3-^0 17 i-;W-6-^ ^-3, 4, 8, 9-f h 7 1 F D-3, 3, 8, 8-j f 
;K7D[2,3-hHy3Vl)> (18. 2 g, 39.9mol) *«t^ 4-kfU S?x;W?D>» 
15 (5.38 g, 43.8 mmol) <D If.N-y^^MMZ? F (75 mL) h 
UOA (5.10 g, 48.1 mmol) ©tK (45 mL) M^fb7+X(b'j7iZJl/ 

^x7^»a^v^ A (o) d.69 g> L46 mol) ^mmm^TF 120 *c 
t 1.5 mmmvit. Rj&m&tn&ftmu Tic^xmm^^mmmm^ 

10:1 ©«2:l) tftU^l^l-T^-A^^SBilb-ailfls^i 
(9.12 g. 50*) £#fc„ 
it* 114-116 °C 0 

'HNMR(CDC1 3 ) (5 0. 98 (3H, t, J = 7. 3 Hz), 1. 27 (6H, s), 1.29 (6H, s), 1.39-1.60 
25 (2H, m), 1. 75-1.92 (2H, m), 2.21 (2H, s), 2.70 (2H, s), 4.11 (2H, t, J = 6.9 
Hz), 6.63 (1H, s), 7.45-7.57 (4H, m), 7.64-7. 72 (2H, m), 8.66 (2H, d, J = 
6.2Hz) 0 

mmm 1 o 6 

6-X h ^ 5/-3, 4, 8, 9-fh7tFD -3, 3,8,8-fh7^fJH- [3- (4- tf U >> X )V) 



10 
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x h y fc H D-8. 3, 8, 8-7- h 5 * 7D [2, 3-h] -f y * y ij >tf> £ Smfc£tt£ 

K£ 102-104 "c (^x^;ux-x^-^+h» 0 

-<6M1* k ft m * 1, 30 <6B> sfc *,« (3ft I, V-fcM*,!^. 
(2H, s), 2.70 (2H, s), 4.19 (2H, q, J = 7.0 Hz), 6.63 (IH, s), 7.42-7.58 (4H, 
id), 7.65-7.71 (2H, m), 8.66 (2H, d, J = 6.0 Hz). 

mmm 107 

6-X b*is-Z, 4, 8, 9-^ h 7 1 H D-3, 3, 8, 8-~r h 9 ^JV-l-y ^-JVy a [2, 3- 

mmm 9 9 tmuozmiz* * 3, 4 , 8 , 9-^71: h d- 3> 3, 8 , s-^ h 5**^- 

i-7xx;i^6-7 d [2, 3-hH y*y u y-JMsitf 3- Kx^ 

■HNMR (CDCI3) 5 1.33 (6H, s), 1.51 (3H, t, J = 7.0Hz), 1.69 (6H, s), 2.23 
(2H, s), 3.02 (2H, s), 4.28 (2H, q, J = 7.0 Hz), 6.73 (IH, s), 7.50-7.75 (5H, 
m)„ 

20 mmm io 8 

3, 4, 8, SHr h 7 b H D-6-* h*;>-3, 3, 8, 8-7- h 7^JH-7xz;N-7 D 

[2, 3-hH y*y u/-;p 

> CI. 17 g, 5.04 mmol) ©^>7-h'J)l/ (10 mL) ®mz -10 "CTi^bT;^ 
x^7A (0.68g, 5.1 mmol) SJp^ HfiT? 5 JHRftfcLfc. #S*l&a-&fcfc: 
(0.26mL, 5.0 mmol) 20 #|RK 60 "CT 2 l$ffi»#L& 0 
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^ISIIbTSMfc"^ (722 mg. iR^ 41%) 
!i& 207-212 t: 0 

'HNMR (CDC1 3 ) 6 1.25 (3H, s), 1.31 (6H, s), 1.32 (3H, s), 2.21 (2H, s), 3.96 
5 (3H, s), 4.48 (1H, br s), 6.96 (1H, s), 7. 40 (5H, s)„ 

3-C/P*:^;i/)-3,4, 8, 9-fh7tHD-6-^ b*i"Z, 8, 8-hU ^Jl-l-y x 

2, 3-yt Fd-7-^ h^v-2, 2-v^^-5-(2-^^;i/-2-yn^-;w^>y 7 ^ 

10 > (1.76 g, 7.58 imol) (D^>V~hV)V (15 mL) mWtiZ -5 "CTi&fbr;^ 
x££ (1.01 g, 7.57 imol) *%X< »T» 5 #K!i#Lfco #£>tlfdg<&^ 
(0.39 mL, 7.6 imol) £}&TU SSftT 25 #|BK 60 1CT 30 #F^# 

i5 TTjar-m @i^x^;i/T2iHiami,fc„ £>t>ttmm**&£umm&it± 

>"J^M7A^D-?N^77^- (^\+-^>-^X^;i/ 10:1) fc&U^ 

^)VJL-j-)v-^^yi)^m^\t^xmmit^m (297m g> w 9.5%) £ 

20 Bt£ 108-110 t: 0 

■HNMR (CDCI3) 6 1:31 (6H, s), 1.34 (3H, s), 2.20 (2H, s), 2.80 (1H, d, J 
= 15.8 Hz), 2.96 (1H, d, J = 15.8 Hz), 3.41 (1H, d, J = 9.9 Hz), 3.57 (1H, 
d, J = 9.9 Hz), 3.93 (3H, s), 6.60 (1H, s), 7.40 (5H, s)„ 

mmm no 1 

25 6-X h^>-3, 4, 8, 9-7" h 7 1 K n-3, 3, 8, 8-x h7^^-l-7x-jV7 P [2, 3- 

6-X 2, 3, 4, 8, 9-^\^lJ-h H P-3, 3, 8, 8-7" b 7^JH-7xrj|/7 P 

[2,3-h]-ry^y U> (1.65 g, 4. 69 mmol) <D*?/-)l (10 mL) «kl^>^ 
^>mmj-hVVA~Mm (310 mg, 0.940 mmol) (3 mL) iM£Jn 
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tt B £*i£7jc#u 30s mkikim* 0.6 g, hidjdoi) zmrv, mux- 15 
mmmwvrc. Kmm^mz^m^ mm^jux^mmmvrco <&t>ttm 

5 JW7A^D?h^7^- K*1?->/IfitX^;i/ 5:1 Oft 1:1) fc&U v 
78*) 

125-126 °C 0 

'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.45 (3H, t, J = 7.0 Hz), 1.48 (6H, s), 1.98 
10 (2H, s), 3.04 (2H, s), 4.16 (2H, q, J = 7.0 Hz), 6.62 (1H, s), 7. 32-7.47 (5H, 
m) 0 

H«J 111 

3, 4, 8, 9-t- h 7 h H 0-6-* b*zs-Z, 3, 8, 8-x h 5^fJH-7x^7 D [2, 3- 
hWV=*V U> 2-^->F 

15 ^»ji i o trnmoxmizko 1,2, 3,4, 8, kd-6-.^ b*^- 

3, 3, 8, 8-x h7^fJH-7xr;i,7 P [2, 3-hH V*/ U >^6ilM;^£# 
feo JR* 84*. 

177-180 r (^y^Dtf;i/x-^;w 0 

'HNMR (CDCI3) <5 L28 (6H, s), 1.49 (6H, s), 1.99 <2H, s), 3.06 (2H, s), 3.91 
20 (3H, s), 6.63 (1H, s), 7. 27-7.47 (5H, m)„ 

mmm 1 1 2 

4-(6-Xh^y-3, 4, 8, 9-r- h7bF D-3, 3, 8, 8-^ by^)V-2-^^y Y7U 
[2, 3-h] -f y ^ y U >-i -^f ;j,) ^ >X7 ^ H 

^86011 1 0 tmU(D-Jjmz&r> 4-(6-Xh^5/-l J 2,3,4,8,9-^\^t h'D- 
25 3, 3, 8, 8-x h 7*^)V7 D [2, 3-hH >J >-M )V) ^>XT5. b^^M 

it^m^ntz.. iR^ 83Xo ' 

« 134-136, 218-219 "C (»X^-^ Vy°P tf^X-^Wo 

'H NMR (CDCI3) <5 1.28 (6H, s), 1.46 (3H, t, J = 7. 1 Hz), 1.48 (6H, s), 2.00 

(2H, s), 3.06 (2H, s), 4.17 (2H, q, J = 7.1 Hz), 5.40-6.50 (2H, m), 6.64 (1H, 
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s), 7.55 (2H, d, J = 8.4 Hz), 7.89 (2H, d, J = 8.4 Hz) D 

mmm 113 

5- [ (5? * 7 H J ) * J-M -3, 4, 8, 9-fh7hHo-3, 3, 8, 8-x h 7 j* 5=- ;M- 

5 3, 4, 8, 9-r h 7 1 H D-3, 3, 8, 8-:r h 7^^-1-71-^6-7 P [2, 3-h] -f 

> yy-;Mk.50-g> 4,47 nmoAK- ^*5fc* s >kfcr.?^k -1^. (94&> (0.,2-9&gv & 34, 
mmol), 2 M ^fA75>/fh7hFD77>iI (7.00 mU 14.0 ramol) 43 
£&3L9J-)V (7mL) VMS®)*. 60 'CT 20 M«£MJBEil 

lo- 3:0 <\*v>-mtj:?)],&e>nm&v, mmit&m a.zzg* jr 



* 78*) £#fc 0 
164-166 r o 

'HNMR (CDCIj) <5 1.23 (6H, s), 1.30 (6H, s), 2.14 (2H, s), 2.38 (6H, s), 2.58 
(2H, s), 3.74 (2H, s), 7.37 (5H, s). 

is mmm 114 

3, 4, 8, 9-5r h 7 1 K D-6-;* h*~>-N, N, 3, 3, 8, 8-A+W^l-7i-;h5-7 
. P[2,3-hM74Vl)>.*^>7^> 
5-[(v^^7^y)^5P;W-3, 4, 8, 9-rh7hKD-3, 3, 8, 8-77 > 7*^-1- 

7i-;H-7D[2,3-h]^y^y»J7-;t- (o.40g, 1.06 mmoiK 

20 (0.128 mL. 3.18mmol) Mtfh'j7xrMX7^> (0.832g, 3.18mol) © 
Th7kFD77> (3 inL) «t,T^*;^>^^yyntr;i/ (0.624mU 
3. 18 mmol) S^TTJD*., ffl£fc*£MT 30 ^IBHW^Ufc. M % 

25 ^^^»'>U^^->*^Ar7P*7 h if 57 J*- jp 9:1) 

fcfcU (0.40 g, l» 96*) £#7c. -»ft^*^>J^6Httftb 

7c. 

M 124-125 *C. 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.27 (6H, s), 2.13 (2H, s), 2.25 (6H, s), 2.77 
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(2H, s), 3.45 (2H, s), 3.92 (3H, s), 7.38 <5H, s). 
115 

3, 4, 8, 9-t- h 7 1 H h ^ v-N, N, N, 3, 3, 8, 8-^7°^ ^fihl^irH- 

3, 4, 8, 9-rr h 5 h H ~>-N, N, 3, 3, 8, 8-^tM 3^-1-7 :n-;|,-5-7 

0-12, 3-h3^.y^ y,>^>7 5 av5Q, g v 3, 83. m&l}.- 
mmzB-Y*?> (0.309mL, 4.97 mmol) M^W^^MX* 15 

wwi^fr-^-v-yfrzftm&u mmtt&m (1.90 g , jr$ 93*) 

§t& 174-178 -Co 

'HNMR (DMSO-de) 5 1.17 (6H, s), 1.26 (6H, s), 2.21 (2H, s), 2.78 (2H, s), 
3.07 (9H, s), 3.94 (3H, s), 4.60 (2H, s), 7.37-7.46 (5H, m). 

mnm 1 1 6 

3, 4, 8,9-rh7tH D-6-;* h^>-3, 3, 8, 8-x h7^^-l-7x~jH-[(7x 
-IV^Jr) 7 D [2, 3-h]rT 7*7 U 

^7x7-;i/ (0. 192 mL, 1.87 mmol) O N,N-^fJ|/^M7$ H (3mL) ^ 
^IC, tK^TTtK*^ h y 7A (66* tt#M) (68.0mg. 1.87 mmol) SJoA, 
30 *Hnjt#L&. Cftfc 3 ) 4 J 8,9-fh7tFD-6^h^>- 
N, N, N, 3, 3, 8, 8-^7°^ % 5 : Jl/-l-7i"J|/-5-7D [2, 3-h] < V *7 ij a? yy 
5Z9A3-e?H (0.40g, 0.748 mmol) Sin*., jg-&«bS 70 "CT 1 R$fl9%$ 

7*^7^- (^*U->/|»X^ 7:3).£ftUMfc^®»BttS (0.31 g, 

w 9130 m^tLxnrco 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.28 (6H, s), 2.13 (2H, s), 2.67 (2H, s), 3.92 
(3H, s), 4.24 (2H, s), 7.18-7.45 (10H, m). 

m (0. 31 g, M%) £#fc„ 
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'HNMR (DMS0-d 6 ) 6 1.25 (6H, s), 1.43 (6H, s), 2.15 (2H, s), 3.15 (2H, s), 
3.90 (3H, s), 4.29 (2H, s), 7. 25-7. 45 (5H, m), 7.62-7.80 (5H, m) 0 
117 

6-X h^>-3, 4, 8, 9-^r h? h FD-N,N, 3, 3, 8, 8-A^^^H-7xZJh5-7 
5 □[2,3-h]-ry^/U>^^>T5> 

106-107 x: 

'HNMR (CDC1 3 ) 5 1-23. (6H, s), 1.25 (6H, s), 1.36 (3H, t, J=7.2Hz), 2.12 

10 (2H, s), 2.25 (6H, s), 2.77 (2H, s), 3.46 (2H, s), 4.19 (2H, q, J=7.2Hz), 
7.37 (5H, s) 0 

mmm us 

Il5-[(y^0$;)^ =S-M -UJJ-fh^bF D-3, 3, 8, 8-x h 7 * ? 

;p-i-y ^~jiy a [2, 3-hH v*/ u >-6-r;pxxx;p 

15 5-[(>?^^;i/Z5 /) X^;i/]-3, 4, 8, 9-fh7t K D-3, 3, 8, 8-x 1- 7**)V-\- 
7x~;i.-6-^D[2,3-h]^y^y U/-;P (0.30g, 0.793mmol) ©tf»J^> (3 
mL) ^t^KM (82.3 n U 0.872 mmol) ZMtL, M^Z^UT! 1 mm ' 

uifcLtc. Kj&m\z7k&i)t\x.T, Mp:5P;rafcmLfco mmwL&mhrcW:. 
MjmmLtc* mfe&^Jrvyfrzmm&v. mm^t^ (o.24gvi&$ n%) % 

20 #fc„ 

Bb& 125-126 T:. 

'HNMR (CDCI3) 6 1.25 (12H, s), 2.17 (2H, s), 2.21 (6H, s), 2.31 (3H, s), 
2.79 (2H, s), 3.33 (2H, s), 7.38 (5H, s) e 

mmm 119 

25 3, 4, 8, 9-x h 5? h FD-3, 3, 8, 8-rh7^^-l-7x-JH-[(l-hXiJ 
^^I/]-6-7D[2,3-h]i'7^yijy^| / 

»m 1 stmmo-jjmz&r), ¥^)i?>%m>Tmmfc&mz®tzo urn 

855S, 

164-165 t. 
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'HNMR (CDClj) <5 1.22 (6H, s), 1.29 (6H, s), 1.40-1.72 (6H, m), 2.14 (2H, 
s), 2.40-2.79 (4H, m), 2.56 (2H, s), 3.76 (2H, s), 5.32 (1H, br s), 7.37 (5H, 

S)o 

$mm 1 2 o 

5 3, 4, 8, 9-T" F ^ b F D-6-^ v-3, 3, 8, 8-^ F ^^)V-\-y x ~JW5-[(l-b° 
MMM 114 £|sjil©;7j&K: £ D > 3, 4, 8, 9-rh7b F D-3, 3, 8,' 8-t- F 7 

-i-7x-;p-5-[(i-H^u^;i/)^^;W-6-7u[2,3-h]<v^y 

10 'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.28 (6H, s), 1. 37-1.60 (6H, m), 2.13 (2H, 
s), 2. 37-2. 44 '(4H, m), 2.82 (2H, s), 3.48 (2H, s), 3.89 (3H, s), 7.38 (5H, 

S)o 

$tmik&m%mtz 0 mm 8o%„ 
15 #nsc. 

'HNMR (DMSO-d^ 6 1.27 (6H, s), 1.47 (6H, s), 1. 55-1.86 (6H, m), 1.90-2.10 
(2H, m), 2.19 (2H, s), 2.90-3.10 (2H, m), 3.80-3.88 (2H, m), 3.96 (3H, s), 
4.37 (2H, br s), 7. 60-7. 82 (5H, m)» 

mmm 121 

20 6-X h *^-3, 4, 8, 9-5^ F 7 b F D-3, 3, 8, 8-x F 7 x [(l-b° 

^ U *3-M y d [2, 3-h] < y u y 

MffiM 114 ii^O^&fCcfc D>3,4, 8, 9-jh7b F C3-3, 3, 8, 8-^ 

-l-y xx;p-5-[(i-b°^ u z?~)V) /5P;W-6-y u [2, 3-hM y+y y y— jp^J: 

tJCx^y-J|/^e>, ^M<b-&tlSr#7to 87%. 
25 j£kj& 75-77 -C (^X^;i/-^\^» D 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.26 (6H, s), 1.36 (3H, t, J=7.0Hz), 1.40-1.58 
(6H, m), 2.12 (2H, s), 2.37-2.43 (4H, m), 2.82 (2H, s), 3.49 (2H, s), 4.16 
(2H, q, J=7.0Hz), 7.35-7.42 (5H, m)„ 
12 2 
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mm 3,4,8,9-^h^bHP-3,3,8,8-xh^^^;U-l-7a:-;i^5-[(l-tf^U> ? 
~)V) U-M y a [2, 3-hH V4V U >-6-fJHXrJ^iii 

mmm 1 1 s t ^ii©^^ 3, 4, 8, 9-t- h ? b f n-3, 3, s, 8-7" h ? 
-i-7x-jh5-[(i-kxtjyzw^^]-6-7a[u-ii]^v+;'j y-;^e>> 

'HNMR (DMS0-d 6 ). 6 1.22 (6H, s), 1.49 (6H, s), 1.61-1.82 (4H, m), 1.93-2.45 
(7H, m), 2.95-3.10 (2H, m), 3.38-3.64 (4H, m), 4.40-4.48 (2H, m), 7.60-7.83 
10 (5H, m)„ 

12 3 

3, 4, 8, 9-fh7h F P-6-p< h *->-3, 3, 8, 8-t" h y * ^)V-\-{Z-~ fD7x- 

iW7D[2,3-h]^fy^y y> 

2,3-vb HD-7-^ h^>-2, 2-y^^H-(2-^^-l-7°D^-JW^>y77 
15 > (6.00g, 25. 8 mmol), 3-~ hn^>y*x h (3.83g, 25.8mmol) 

mm (18 mL) (Dh;PX> (24 ml) ®mzWmM (2.75 mU 51.6 mmol) £JD;L, 
Ufs%* 80 °CT 1 NfM^bfeo^«(C»J©y>^-7 7 |c^p^^^ x 

y h tfyy ^ (^t^/H^XT^ 17:3) &c«u ^Ste^ti 

20 (4. 28 g, *mCo 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.32 (6H, s), 2.19 (2H, s), 2.71 (2H, s), 3.94 
(3H, s), 6.65 (1H, s), 7.59 (1H, t, J=7.8Hz), 7.73-7.79 (1H, m), 8.22-8.32 
(2H, m) 0 

25 mmm 1 2 4 

3,4,8,9-Th7tKD -3, 3, 8, 8-7" h y * - (3-X fD7i^ )\>) -6- y n 

[2,3-h]<y^y uy-;i/ 

^HBlrF, 3, 4, 8, 9-fh7t K D-6-^ h4->-3, 3, 8, 8-7" h7^^H-(3- 
-hD7irjW7D[2 ( 3-h]<V+;iJ> (4.20g, ll.O mmol) &J;tfJlttS§ 
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m (42 mL) <om-&®%. 100 *CT 20 BSWSBfcLfc. Rf6*£»SJILfcft:r> ; E -; 

§y'J^>*7A^DTF^77^- i^D-y/mm^Jl 1:1) fc^Lfc 
Hmx^;P-^lJ->^Sf|jKab, (2.50 g, JR* 62%) 

5 7Co 

■HNMR (CDClj) 6 1.26 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.67 (2H, s), 6.62 
(1H, s), 7.58 (1H, t, J=7.8Hz), 7.73-7.80 (1H, m), 8.22-8.31 (2H, m)„ 

mmm 125 

10 3,4,8 > 9-Th7tHD-3,3,8,8-Th7^ ^) V-\- (3- ~ h D 7 x ~ ;W -5- [ (1 - tf 

^ U ^^;H-6-7 d [2, 3-h] -f y u j 

mmm 1 1 3 1 muojjmz & 0,3,4, 8, 9-fh7t h p-3, 3, ^s-rh^^f ;u 

-l-(3-~ h d 71-JW-6-7 d [2, 3-h]-T V 3V U /-;P<£: tM U $?>j&>538B 
It&mzmco JR$S 78« 0 
15 #H®. 

'HNMR (CDClj) 5 1.24 (6H, s), 1.31 (6H, s), 1.46-1.72 (6H, m), 2.13 (2H, 
s), 2.40-2.80 (4H, m), 2.58 (2H, s), 3.78 (2H, s), 6.30 (1H, s), 7.56 (1H, 
t, J=8.0Hz), 7. 72-7.78 (1H, m), 8. 22-8. 31 (2H, m) 0 

mmm 126 

20 6-X h * 4, 8, 9-t- h 5 t F D -3, 3, 8, 8-^ h 7 * (3-~ hP7 X Z 

; W -5- [ (1- tf ^ U >> - )V) /fJW7D[2, 3-h] < v ^ y u > 

mmm 1 1 4 1 H*©**6fc £ 0 > 3, 4, 8, 9-^ h 7 fc h p-3, 3, 8, z-^ v => 

-1 - (3- - hD7i - M -5- [ (1 - tf ^ U z?-) V) * <?) W -6-7 □ [2, 3-h] -f V * / U 
y-^«fcCXx^y-;^e»^MYb^^#fe. « 97*„ 

25 #Hff„ 

'HNMR (CDC 1 3 ) 6 1.24 (6H, s), 1.28 (6H, s), 1.37 (3H, t, J=7.0Hz), 1.40-1.60 
(6H, m), 2.11 (2H, s), 2.36-2.44 (4H, m), 2.84 (2H, s), 3.49 (2H, s), 4.18 
(2H, q, J=7.0Hz), 7.57 (1H, t, J=8.0Hz), 7.78 (1H, d, J=8.0 Hz), 8.22- 
8.31 (2H, m)o 
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mm 127 

3-C6-X 4, 8, h 7 1 H D-3, 3, 8, 8-T" b ^3\>V-5-[(l-tf ^ij 

;i/)p<^;H7D[2,3-h]-r v^y y >-w;i/K>if>7$> 

6-X h ^ S/-3, 4,8,9-fh7hFD -3, 3, 8, 8-fh7^ 3^-1 - (3- ~ hD7i" 
5 JW-5-[(l-k^ ij ynjW 7 D [2, 3-h]-f U > (1 . 00 g. 2.03mio1) 

©«, (5 mL). m^.2^EM&&*40&L mt iaL^U^mmi^^^M^.. 

(0. 90 g, $m %%) £#fc 0 

io #n®. ' 

'HNMR (CDC 1 3) <5 1.21 (6H, s), 1.28 (6H, s), 1.36 (3H, t, J=7.2Hz), 1.42-1.58 
(6H, m), 2.27 (2H, s)', 2. 38-2.45 (2H, m), 2.80 (2H, s), 3.48 (2H, s), 3.77 
(2H, br s), 4.16 (2H, q, J=7.2Hz), 6.66-6.76 (3H, m), 7.13 (1H, t, J=7.4 
Hz), 

15 mmm 128 

2- [ [ [3- C6-X h * ->-3, 4, 8, 9-t" h 7 1 H D -3, 3, 8, 8-x h 7 * ? ;i/-5- [ (1- fcf ^ 

U 5*=.;W ^ 7 d [2, 3-h] -i v * J 'J >-i ;w 7 x x;w 7^7]* ;i^x 

3- [6-X h ^ i>-3, 4, 8, 9-t- h7t F D-3, 3, 8, 8-7- h 7 X 3V1/-5- [ (1- fcWJ 5? - 
20 7 d [2, 3-hM y + 7 U >-i-r;i/]^>if >y^ > (0.98 g, 2.12 

mol) ©T^7tFD77> (3mL) »»fc,*feK7^;i« (0.314g, 2. 12mmol) 

©rb7tFD77> (3 ml) M&to&m&v 4 mmfflfrhrc. r 

(1.20 g. n 93*) ^#7c„ 
25 JSfc^t 155-157 "Co 

'HNMR (DMS0-d 6 ) 6 1.13 (6H, s), 1.26 (6H, s), 1.28 (3H, t, J=7.0Hz), 
1.40-1.60 (6H, m), 2.34 (2H, s), 2.42-2.56 (4H, m), 2.78 (2H, s), 3.60 (2H, 
s), 4.12 (2H, q, J=7.0Hz), 7.08 (1H, d, J=7.8Hz), 7.36 (1H, t, J=7.8Hz), 
7.58-7.84 (7H, m), 10.77 (1H, br s). 



WO 01/70746 



308 



PCT/JPOl/02277 



mwm 129 

2-[3-[6-X h^>-3, 4, 8, 9-t- h y fc F n-3, 3, 8, 8-x b^*^-5-[(l-fcWJ 

*=5-M 7 o [2, 3-hM U >-H^]7i=>]-lH V-T > 
-l,3(2H)->^> 

5 2- [ [ [3- [6-X h * v-3, 4 ) 8,9-fh7kh , D-S ( 3 ) 8,8-rh7^ 9^-5- [ (1 - b!^ 

;W^E^m^J;rx*7K^it (5 mD (om&m*. 100 t;t i s 
io (#mx=pjw t#tbfcm, ^^y-^-v-f yyotf;px-T^e>^H e H b, 

mmik&m (0. 50 g, JR* 523!) £#fco 
Sfe/^C 176-177 *C. 

>H NMR (DMSO-d,) (5 1.18 (6H, br s), 1.23 (3H, t, 1=7.0 Hz), 1.27 (6H, s), 
1.43 (6H, br s), 2.35 (4H, br s), 2.62-2.83 (4H, m), 3.42 (2H, s), 4.11 (2H, 
15 q, J=7.0Hz), 7.38-7.40 (1H, m), 7.43-7.61 (3H, m), 7. 84-7. 96 (4H, m). 

N- [3- [6-X h*->-3, 4, 8, 9-x h y 1 H D-3, 3, 8, 8-jh7^ 3^-5- [(1- tf ^ U 
^^;W 7 O [2, 3-W-T U >-l~4M 7i^W^^>XM>75 

20 3- [6-X 4, 8,9-Tf7tH D-3, 3, 8, 8-fh7^ 3^-5- [(1-fcM >J vX 

;W^^;W7n[2,.3-h]-T V*/ U>-l--f JH^>if>7^> (0.70 g, 1.52 
mmol) ©tfU^> (4 mL) «F»fc^^>X^*— y H (0.352 mL, 4.56 

mmoi) s^^^ai? 3 mmmwvrc 0 KfoWiizMMwMmmM&mi- 

KU»>A*»»&lD^ ftBlx^TfttmUfc. »tB^^7fc^bfc^> MJE« 

25 Lfeo BS^y^y-^-^-ry^ot:;i/x-x;^e»s^L, 

(0. 52 g, JR$ 63*) Zntco 
MjOi 230-231 -c. 

'H NMR (DMS0-d 6 ) 5 1.12 (6H, s), 1.24 (6H, s), 1.28 (3H, t, J=7.0Hz), 1.42 

(6H, br s), 2.22 (2H, s), 2.34 (4H, br s), 2.74 (2H, s), 2.99 (3H, s), 3.44 
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(2H, brs), 4.09 (2H, q, J=7.0Hz), 7. 10-7. 15 (2H, m), 7.28-7.43 (2H, in), 
9.72 (1H, br s)„ 

mnm 1 3 1 

N- [3- [6-X F + 4, 8, 9-t~ F 7 k F P-3, 3, 8, 8-7" F 7 * J- JI/-5- [ (1- fcT <^ U 

5 70 [2, 3-hH y *y y >-w ;f] 7x~;W-n-(^^|/7Mz 

N- [3- [6-X F * ^>-3, 4, 8, 9-5=- F 7 k F P-3, 3, 8, 8-x F 5 ^ 3MP-5- [ (1- If ^ »J 

^xjw 7 □ [2, 3-hH y u >-w;W 7x-;w^^>7j^>7^ 

H (0.64 g, 1.19 mmol) ^<fct)Ch ijx^75 > (0.496 mU 3.57 mmol) 
10 h7tFD77> (5 mL) mmz*?>X)l*-)lS7 0V F (0.184 mL, 2.38 
mmol) &in?L, U^ytrft 20 MMM^Lfco Kfcm*ft;MWz.mmmm.7k 

mm v rc o m >- y # y ;k& 7A^o7h^ 7 7^- (^u- > ^x 

15 (0.45 g, 61%) &mtco 

118-119 "Co 

'HNMR (DMSO-de) <5 1.10-1.31 (15H, m), 1.42 (6H, br s), 2.35 (4H, br s), 
2.60-2.83 (4H, m), 3.43 (2H, s), 3.55 (6H, s), 4.08 (2H, q, J=7.0Hz), 7.42 
(1H, s), 7.50-7.60 (3H, m) 0 

20 mmm 132. 

3, 4, 8; 9-r F 7 h F D-3, 3, 8, 8-x F ^^^;U-5-(2-^^X^V)-l-7 xx;i/- 

6-7D[2,3-h]-ry^y >jy-;p 

3, 4, 8, 9-fh7t F P-3, 3, 8, 8-t" F ^ *9MWl-7xx;W6-7 D [2, 3-h] -f 
yU/-;P (0.30 g, 0. 933 mmolK 2-7daV-;P (0. 357 mL, 4.67 mmol) 43 
25 (0.995mL, 18. 7 mmol) (DM^^, 55 <CT 1 BfP B 1Jt#l^Co 

m&miomm&kwtTkmj- f u 7A7jc^ca^ wx^amLfco 

^T^febfogh MJEE«t^c 0 »Slfy'iJj!j>r>)!j 7 A :7 n7^*77^ 
- (-\^>/«X^ 3:1) tftbfcWx^-AW^^^iu 
(0.18 g, W.m 53%) 
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'H NMR (CDCI3) 6 1.24 (6H, s), 1.27 (6H, s), 1.38 (6H, d, J=7.2Hz), 2.15 
(2H, s), 2.70 (2H, s), 3.25-3.46 (1H, m), 7. 37 (5H, m)„ 

mmm 133 

5 3, 4, 8, 9-fh7k h=^>-3, 3, 8, 8-x h ^;W^-5-(l-pW^X3^>^)- 

^-:^ xXJK* P, 3r-b].^ y 

-5-a-^5 1 Ji/x5 ; ;i/)-i-7x-;i/-6-7D[2,3-h]-ry+/ u y-;H»s>, 
io mm^jvmmx^mmzLTc^ m&mmv. mmit^m^ntz. urn m%„ 

l H NMR (DMSO-dg) <5 1.25 (6H, s), 1.30 (6H, d, J=7.0Hz), 1.45 (6H, s), 2.12 
(2H, s), 3.17 (2H, s), 3.23-3.45 (1H, m), 3.97 (3H, s), 7. 52-7. 78 (5H, m) 0 

mmm 134 

15 6-x b3^>-3, 4, 8, 9-fh7b H P-3, 3, 8, 8-x F^/^JH-d-^fJUf JW- 

i-7iz;v7 d [2, 3-w-r v *y u >&s&l 

1 l 4 t ^©^lc ± 0 , 3, 4, 8, 9-x h 9 1 F P-3, 3, 8, 8-f" h 5 
#7c 0 W 39«„ 

'H NMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.32 (6H, d, J=7.0Hz), 1.34 (3H, t, J=7.0 
Hz), 1.45 (6H, s), 2.11 (2H, s), 3.17 (2H, s), 3.31-3.46 (1H, m), 4.33 (2H, 
25 q, J=7.0 Hz), 7.52-7.78 (5H, m). 

mmm 135 

mm. 3, 4, 8,9-rh7kK P-3, 3, 8, 8-^ h 7*3^M-(l-*3^1/X9\;W-l-:7x 

x;i/7 d [2, 3-hj-r y+y u >-6-r;nxj^MS 

^J£F<I 1 1 8 <h|^#0^fc«fc 0,3,4, 8, 9-fh7t H P-3, 3, 8, 8-x hy^JV 
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-5-(l^^X^)-l-7x-jH-7D[2, 3-hH 73V U £Bfc 

5 'HNMR (DMS0-d 5 ) d 1.19 (6H, s), 1.26 (6H, d, J=7.0Hz), 1.48 (6H, s), 2.17 
(2H, s> r 2.3M3H, s),, 3*23, £2&,. s>>, 3. 3&,(1B, sep^i&tv I^i*)* l.Mrts^- 
(5H, m)„ 

13 6 

3, 4, 8, 9-rl7 1 Ho-3,3, 8, 8-^ h 5 *9-)l-6-l(2-*?-)V-2-7'U'<~ 
10 ..: y]-l-7i^Ji/7 D [2, 3-h] ^ V ij >^ 

^m^m^TF, 3, 4, 8, 9-t- h ^ h H P-3, 3, 8, 8-^- h v ^)V-\-y ~)V-5-y a 
[2,3-hH V*J (0.80g, 2.49mmol)> Z-<7UU-2-*^)V-\-y°u^> 

(0.258 mL, 2.61 mmol) &&tf$mti U £ A (0.361 g, 2.61 mmol) © N,N-^ 
?VP*;PA75 F (4 iL) 80 2 «?WfflWLfe. ^jS^fC*^ 

'>'J*^7^7D?h^7^ (A^1r>/iii^ 9:1) leftUajH 

it^mommmm (0.93 g> s*w> &*M**£bT»fc. 

tl£#feo 

20 

'HNMR (DMSO-d^ 6 1.23 (6H, s), 1.46 (6H, s), 1.78 (3H, s), 2.17 (2H, s). 
3.15 (2H, s), 4.70 (2H, s), 5.02 (1H, s), 5.08 (1H, s), 7.11 (1H, s), 7.61-7.80 
(5H, m). 

mmm 1 3 7 

25 3, 4, 8, 9-t- h 7 1 Ko-3, 3, 8, 8-t- h 7^fjH-(2-^5 1 ;H-7'D^-;p)-l-7 
xr;hfi-7D[2,3-h]^y^yij;-;i, 

£at#H&T* 3, 4, 8, 9-x h ^ fc H P -3, 3, 8, 8-x h y * 3^U-6- [ (2-* 5P JU-2- 
7'D^)^y]-l-7x-JV70 [2, 3-h]<7^; »J > (0..78 g, 2.08 mmol) 
© N,N-7I^P7ZU > (4 bL) 205 "CT 4.5 B#ra»#bfc 0 Rj&ft 
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neab, mmfc&to (0.41 g , w 53%) 

196-198 'Co 

'HNMR (CDClj) 6 1.22 (6H, s), 1.28 (6H, s), 1.84 (3H, s), 2.17 (2H, s), 2.59 
5 (2H, s), 3.37 (2H, s), 4.51 (1H, s), 4.80 (1H, s), 7.37 (5H, s). 

3, 4, 8, 9-x h7tH P-3, 3, 8, 8-x F 7 ;* 9^-1-7 xX;V-6-[(2-7*P \Z~)V)* 
*v] 7 D [2, 3-hK 7*7 U 



^St#B^,T> 3, 4, 8, 9-5r F y t F D-3, 3, 8, 8-T" F 7^)V-\-7 XXH/-6-7 P 
10 [2, 3-h] -Y V*J VS—fr (1.00g,3.11iMolK:/P/W : ;F7'P^ F (0. 305mL, 
3.42miol)> 8fflfc&U#A (0.473 g, 3.42mmol) &£Zt N,N-7*^/fc;kk7 
^ F (10 mL) <Dm&m*s 60 "CT 2 B#M#bfc„ jRjfcttfcjjCSiO*.* #@tX 

ptft^7^- (-s^>/^x^;i/ l-.D k&u SEa^Moaeiras 

15 (1 . 1 1 g, £$IM**£ LT#£o 

'HNMR (CDC1 3 ) 5 1.25 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.55 (1H, t, J=2.4 
Hz), 2.70 (2H, s), 4.83 (2H, d, J=2.4Hz), 6.77 (1H, s), 7.39 (5H, s)„ 

20 

'HNMR (DMS0-d 6 ) d 1.23 (6H, s), 1.46 (6H, s), 2.18 (2H, s), 3.17 (2H, s), 
3.76 (1H, s), 5.02 (2H, s), 7.14 (1H, s), 7.62-7. 80 (5H, m). 

mmm 139 

4- (3, 4, 8, 9-7- F 7 k F P-6-j* F * ~>-3, 3, 8, 8-rh7/ 9^7 P [2, 3-h] -f V * 

25 / u >-w ;w ^ >7-r p u kjsb&s 

4- (3, 4, 8, 9-rb7t F P-6-^ F ^>-3, 3, 8, 8-x F 7 * 5P;F7 P [2, 3-h] <iV* 
/U>-lH , ;W5feSS»<fi»tt (0.30 g, 0.721 mmol) fccfctf&fls^rijMl 
mL) £>*g£#l£, 70 'CT? 1 RtHJlJ$b7c„ EJ&$££i$EE«ffiU gMfcfrtl 
(0.30g, JR^ 96%) 21©t>Ott» £nRfc8fii*Tfc#©Kj£K:fflV>fc. 
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mmm ho 

3- (3, 4, 8, 9-x F 7 h F F* v-3, 3, 8, 8-x F 7 ^)V7 P [2, 3-h] V ^ 

nmmi 3 9 £|W|l§©#&{;:J;rK HMJj-rh^h Fp-6-* F3^>- 
5 3, 3, 8, 8-r F 7*^:7 D [2, 3-hM 7*/ »J >-l~>( MgMMmi&MMZm^ 
Tl»»IM»fe UT#fe„.. JR& 9&*„ C«£Ullt»&£is 

14 1 

N- (4- tf U i?n;p)-4- (3, 4, 8, 9-rh7k F P-6-* F* v-3, 3, 8, 8-7^7^^ ;p 

4- 7$/b°U>>> (71.5 mg, 0.760 mmol) &£Z$h Ux^75 > (0.116 ml, 
0.829 mmol) © P-i?^Wj|,A75 F (1 mL) iF«fc, *i^TT 4- 
(3, 4, 8, 9-t- F 7 t F P-6-* F + v-3, 3, 8, 8-fh7^ 7 P [2, 3-h] < V*/ 
U>-l-r;W^>^;^nU (0.30 g, 0.691 mmol) £Jn>L 

^oYh^- (I^X5F;p/^^y-;i/ 19: 0 fcttu £&fb£tt0&R| 

i&S (0.31 g, 98*) £ffltt»fcbT»£. 4 M ifrfttfKSl/BI^X^ 

20 ^S-ffc:^ (0. 29 g, JR^S 74*) 
M 194-198 "Co 

'HNMR (DMSO-d^ 6 1.24 (6H, s), 1.49 (6H, s), 2.22 (2H, s), 3.20 (2H, s), 
3.96 (3H, s), 7.13 (1H, s), 7.84 (2H, d, J=8.0Hz), 8.45 (2H, d, J=8.0Hz), 
8.63 (2H, d, J=7.0Hz), 8.82 (2H, d, J=7.0 Hz), 12.55 (1H, s). 

25 mnm 142 

N-(3-tf U ^XJW-4-(3, 4, 8, 9-fh7t F P-6-* F*v-3, 3,8, 8-^F^^;p 

y p [2, 3-h] -fv3vu>-w ;w ^ >X7 ^ P-mtm 

mmm 1 4 1 3-x^ y t° ^^y^m^xmmi^m^m^ 

W& 85% 0 
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'HNMR (DMS0-d 6 ) 6 1.24.(6H, s), 1.49 (6H, s), 2.23 (2H, s), 3.20 (2H, s), 
3.96 (3H, s), 7.14 (1H, s), 7.84 (2H, d, J=8.0Hz), 8.08-8.17 (1H, m), 8.46 
(2H, d, J=8.0Hz), 8.71 (1H, d, J=5.4Hz), 9.10 (1H, d, J=7.6Hz), 9.56 (1H, 
5 s), 12.15 OH, s) 0 

N-(2-k° U.5?n;W-4-(3, 4, 8, 9-rh7k K D-6-;* h*>--3, 3, 8, 8-y- h?*?)V 

y d [2, 3-h] y u y- i~f ;w ^ >X7 5 h =80ft& 

10 JR* 74%o 

'HNMR (DMS0-d 6 ) 6 1.24 (6H, s), 1.49 (6H, s), 2.22 (2H, s), 3.20 (2H, s), 
3.96 (3H, s), 7.13 (1H, s), 7.38-7.46 (1H, m), 7.83 (2H, d, J=7.8 Hz), 
7.91-7.99 (1H, m), 8.12-8.20 (1H, m), 8.37 (2H, d, J=7.8Hz), 8.53 (1H, d, 
15 J=4.4 Hz), 12.04 (1H, s)„ 

mmm 144 

N-(4-tf U S^M^PM-O, 4, 8, 9-^ h y fc: H D-6-;* h*~>-3, 3, 8, 8-r h y 

*7fryu [2, 3-h]-r v^y u >-w;w^>X75 FraaHa 

4 LtW*©^asK:«kO, 4-(75/^^;W) k°Ue?>^fflViTM^ 
20 M&ntCo 75Xo 

IS* 220-225 «C OW-^-fflfllx^W. 

'HNMR (MSO-dg) 6 1.24 (6H, s), 1.48 (6H, s), 2.22 (2H, s), 3.19 (2H, s), 
3.95 (3H, s), 4.77 (2H, d, J=5.4Hz), 7.13 (1H, s), 7.78 (2H, d, J=8.4Hz), 
7.98 (2H, d, J=6.2 Hz), 8.23 (2H, d, J=8.4 Hz), 8.87 (2H, d, J=6.2 Hz), 
25 9.96-10.03 (1H, m). 

mmm 145 

N-(3-tf U vx;M 3\>l/)-4-(3, 4, 8, 9-fh7k H D-6-* h^rV-3, 3, 8, 8-x h 7 

mmm 1 4 1 tmmojsmzk*). 3-(ts / pww tf u s>>£jBv*T£Srtr& 
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'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.47 (6H, s), 2.22 (2H, s), 3.18 (2H, s), 
3.95 (3H, s), 4.70 (2H, d, J =4.0 Hz), 7.12 (1H, s), 7.77 (2H, d, J=8.0Hz), 
8.01-8.08 (1H, m), 8.22 (2H, d, J=8.0Hz), 8.58 (1H, d, J=7.4Hz), 8.85 (1H, 
d, J=5.2Hz>, 8, 95 (tH v &% r 9. 95^10, 04 : (.l.H,,,mk. 
&tim 14 6 

N- (2- tf U v^M J-)V) -4- (3, 4, 8, 9-x > 7kH D-6-* h *^-3, 3, 8, 8-^r h 9 

u [2, 3-hM v*/ u >-i-r;w^>7TT$ Kz^fawa 

^J6m 4 1 iWttiO^rftlCit), 2-(75/^3\n,)h o y^>£;^TS^b£- 
tf£#7Co JR¥ 75%„ 

'HNMR (DMSO-de) (5 1.24 (6H, s), 1.48 (6H, s), 2.21 (2H, s), 3.19 (2H, s), 
3.95 (3H, s), 4.90 (2H, s), 7.13 (1H, s), 7.78 (2H, d, J=7.2Hz), 7.90-8.04 
(2H, b), 8.24 (2H, d, J=7.2Hz), 8.46-8.55 (1H, m), 8.85 (1H, d, J=4.8Hz), 
10.05 (1H, s). 
mm 14 7 

N-[2-(4-fcf U ^)x?;W-4-(3, 4, 8, 9-x h 9 t H P-6-* h*5/-3, 3, 8, 8-7^ 
h7^fJI/7P[2, 3-hM 73V U >-l-^J|/)<>X7S H-^M 

4 1 tmmo^mz^^ 4-(2-x5/x5r;wHu v^^rc^^ 

'HNMR (DMS0-d 6 ) «5 1.23 (6H, s), 1.47 (6H, s), 2.18 (2H, s), 3.16-3.27 (4H, 
m), 3.65-3.76 (2H, m), 3.95 (3H, s), 7.12 (1H, s), 7.72 (2H, d, J=7.6Hz), 
7.96-8.12 (4H, m), 8.84 (2H, d, J=5. 6 Hz), 9.25 (1H, br s) 0 

mmm 1 4 8 

N-(4-k° >J ^-;M3MW-3- (3, 4, 8, 9-rh7t F D-6-* h*zs-3, 3, 8, 8-^ h 7 
4-(7$/^^;i/)k°y P> (0.129 mL, 1.27 mmol) $>&T$hV^)VT^y 
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(0.193mL, 1.38 mmol) © NJ-^^MMT^F (5nL) mifelZ. 

3- (3, 4, 8, 9-fh7t F h^>-3, 3, 8, 8-^ hy^JVy D [2, 3-hH V* 

y u>-i-^;»^>v^;W7du (o.sog, l.ismmoi) §sn^ jg£tt 

MA 197-198 t:„ 

'H NMR (CDC1 3 ) 6 1.19 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.63 (2H, s), 3.93 
(3H, s), 4.59 (2H, d, J=6.0Hz), 6.61 (1H, s), 7.19 (2H, d, J=5.8Hz), 
10 7.41-7.53 (3H, m), 7.93-8.01 (2H, m), 8.51-8.56 (2H, m),, 

mmm 149 

N-[2-(4-k° U ^-;P)X^;W-3-(3, 4, 8, 9-f- h 9 k H 0-6-;* h*^-3, 3, 8, 8-5=- 

mmm 1 4 8 tmuo^mz^v)^ 4-(2-7s- ;x^jw try ^>^viTg^t 
15 &m*ntco JW68XO 

Hftj^C 144-145 <C (Sfllfih^-fVyDlfjl/I-TjW. 
l H NMR (CDCI3) <5 1.24 (6H, s), 1.30 (6H, s), 2.17 (2H, s), 2.68 (2H, s), 2.91 
(2H, t, J=7.2Hz), 3.70 (2H, q, J=7. 2 Hz), 3.93 (3H, s), 6.62 (1H, s), 6.65 
(1H, brs), 7.17 (2H, d, J=6.2Hz), 7.41-7.50 (2H, m), 7.79 (1H, s), 7.81-7.87 
20 (1H, id), 8.51 (2H, d, J=6.2 Hz) c 

mmm 150 

N-(2-t! U 5 ^x;P)-4-(3, 4, 8, 9-fh7t FD-6-* h^>-3, 3, 8, 8-x hy^ 

)V7u [2, 3-h] -f v *J U >-i--f ;w ^>X75 

2-T5/tfU^> ? > (72.3 mg> 0. 760 mmol) 0tfU> ? > (3 mL) ®mz 4- 
25 (3,4,8,9-xh^k HD-6-^ h^v-3, 3, 8,8-5=" hy*^)l7 D [2, 3-hH S J*J 
U>-l--0»^>Vy;i/£DU HM^m (0.30 g, 0.691 mmol) £jbn*., 

m^)vmmx^mm.mzhrz.mzmmmmh,mmit^m (0.29^$$ 79*) & 
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10 



! HNMR (DMS0-d 6 ) 6 1.24 (6H, s), 1.48 (6H, s), 2.18 (2H, s), 3.20 (2H, s), 
3.97 (3H, s), 7.11 (1H, s), 7.38-7.51 (1H, m), 7.83 (2H, d, J=8.0Hz), 8.50 
(2H, d, J=8.0Hz), 8.92-9.98 (2H, m), 11.82 (1H, br s)„ 

N- If y 5? - JN- (M,8,9-Th7bh'D-6-^h^ v-3, 3, 8, 8-x h ^ * 3=-;p y D 
[2, 3-h] -f y ^ y U >-i-< ^ yxr $ K 

T5 7tf^^> (72. 3 mg. 0. 760 mmol) 0tfUi?> (3 mL) mmz 4- (3, 4,8,9- 
x h 7 h F P-6-y> h^>-3, 3, 8, 8-t- h 5 *^)V7 P [2, 3-h] <V^;iJ >-i-^ 
;W^>yV^yPU HtfOKIK (0.30g, 0.691mmol) ^MPl, ^5igT5 

^h?77j- mWLJL?-)W**J-)l 19:1) fc#U ^MitS® (0.27 g, 
15 JK* 8630 

'HNMR (DMS0-d 6 ) 5 1.27 (6H, s), 1.32 (6H, s), 2.21 (2H, s), 2.72 (2H, s), 
3.93 (3H, s), 6.64 (1H, s), 7.58 (2H, d, J=8. 4 Hz), 7. 99 (2H, d, J=8.4Hz), 
8.27-8.33 (1H, m), 8.42 (1H, d, J=2.6Hz), 8.61 (IH,brs), 9.75 (1H, d, 1=1.6 
20 Hz) 0 

MMM 1 5 2 

N-(6-* P P-3-tf »J y^-;0- 4 -(3, 4, 8, SHr h7t F D-6-^ N+v-3, 3, 8, 8- 

t- hy *5P;py p [2, 3-h]-r y*y y >-i-r;w^>xr$ h 

mmmi 5 i <hi^ii©^fcj;D>3-75y-6-^pptf x ) y-jy^m^x^mit 
25 ^mm^rc 0 w& 85« 0 



©Mo 



'H NMR (DMS0-d 6 ) 6 1.27 (6H, s), 1.33 (6H, s), 2.21 (2H, s), 2.71 (2H, s), 
3.93 (3H, s), 6.64 (1H, s), 6.74 (1H, d, J=9.2Hz), 7.25 (1H, d, J=9.2Hz), 
7.59 (2H, d, J=8.4Hz), 8.00 (2H, d, J=8.4Hz), 9.18 (1H, br s)o 
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mmm 153. 

• N-(4-lfU^;W-3-(3,4,8,9-xh^hHn-6-^h^^-3,3,8 ) 8-T-h^^^;i/ 
y D [2, 3-h] -f V * J U >-l ;W ^ >X7 ^ H 

4-T$/tfU> ? > (0. 119 g, 1.27 dddoD 0k o 'J>?> (5mL) JgjKlc 3-(3, 4,8,9- 
5 rh7hF D-6-* h^>-3, 3, 8, 8-t- h 7*^;K7 P [2, 3-h] -f V U >-l~f 
}14^> S M)IP&V FH^H (0,5Hg v k ^JBDfrJ-) ig^^-S^TST * 

X-fM6S»Il, (0.25 JRsjs 48%) 

10 Si& 175-176 *Co 

'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.31 (6H, s), 2.22 (2H, s), 2.71 (2H, s), 3.93 
(3H, s), 6.64 (1H, s), 7.48-7.58 (2H, m), 7.72-7. 88 (2H, m), 8.00-8.06 (2H, 
m), 8.48-8.54 (2H, m), 9.71 (1H, br s) 0 

mmm 1 5 4 

1 5 N- (3, i-^DD -4- tf U 5? X )V ) -3- (3, 4,8,9-f h7 t 

3, 3, 8, 8-t- h "7 * ^)Vy P [2, 3-h] -iV^cJ U >-l—f ;W ^ >X7 ^ H 
3- (3, 4, 8, 9-fh7t F P-6-* h^>-3, 3, 8, 8-t- h 5*?JU7 P [2, 3-h] -f y + 
/ U >-l-f ;W^m#Bfe{fiBlifi (2. 17 g, 5. 22 mmol). $>&xmfc?%--)\, (2nL) 
©JB^»*, 70 tT 1 BfTO#L£„ ©6»*«E«WU.3WlEfch;Px>ft 

20 iPAT>^lXMJBE«^Lfeo4-7^y-3,5-^PPtf«J^> (0.50 g> 3. 07 mmol) 
<D N,N-^^fWA75 H (10 mL) £*ftU TKSHfcM-ytfA (66% 
WCW) (0.379 10.4 mmol) £JD7L $^l3:ill^^DU KfciDAfc. 

w***n? so 4HBffl»bfca, 7jc7jt{c&i!f> »ii^TiaiLfe„ »tb 

«S*iJl£bfe^> «JBE««fLfc. MSMtty 'J *^*7A^ p-? 

25 -i — (B»x^;W Bfflix^-^u-^&iusab, njub-s- 

#f (0.35 g, 2280 
j8t& 227-228 "C„ 

'HNMR (CDC1 3 ) 5 1.21 (6H, s), 1.32 (6H, s), 2.23 (2H, s), 2.66 (2H, s), 3.93 
(3H, s), 6.63 OH, s), 7.52 (1H, t, 1=7.8 Hz), 7.69 (1H, t, 1=7.8 Hz), 



ir.ir> <wn ni7n7.4«Ai i -* 



WO 01/70746 



319 



PCT/JPOI/02277 



8.00-8.06 (2H, m), 8.57 (2H, s), 9.02 (1H, br s). 
15 5 

N- [3- (3, 4, 8, 9-t~ h y b F D-6-* h ^ ->-3, 3,8,8-fh7^^7D[2, 3-h] -f 

5 3- (3, 4, 8, 9-7- h 7 k H o-6-* h3->-3, 3, 8, 8-7 hy^Jly a [2, 3-h] -f V * 
/y>-HiW^|filii (5-. 00 g; l-2rfr mfflO*}; 

(1-85 13.2mmol) l-fc Fo^v-lH-^>V > h U 7>»/-;p— tJc 

., ft«r (2. 03 g> 13. 2 mo 1) © N,N-^^?MM75 H (30 mL) MfchUx 
^;i/T5> (5.86mU 42.0minol) £Jn*.» l-X^;i/-3-(3-> ? ^^;i/T$ 
10 /7u\£)\d%)V#i?'($rimHL (3.00 g, 15.6 mmol) ^Uatto M&m&m 

A^Th^77^- (M^>/««XtVP 1:1) ICftL^^iOllI 
* (5. 05 g, W 943!) 

15 'HNMR (CDClj) 6 1.25 (6H, s), 1.30 (3H, t, 1=1.2 Hz), 1.31 (6H, s), 2.17 
(2H, s), 2.69 (2H, s), 3.93 (3H, s), 4.21-4.30 (4H, m), 6.62 (1H, s), 6.89-6.95 
(1H, m), 7. 42-7.55 (2H, m), 7.83-7.91 (2H, m). 



'HNMR (DMS0-d 6 ) 6 1.21 (6H, s), 1.22 (3H, t, 1=7.8 Hz), 1.47 (6H, s), 2.19 

(2H, s), .2.78 (2H, s), 3.95 (3H, s), 4.03 (2H, t, J=6. 2 Hz), 4.12 (2H, q, 

J=7.8Hz), 7.12 OH, s), 7. 75-7.83 (2H, m), 8.16 (1H, s), 8.22-8. 29 (1H, m), 
9. 28-9.35 (1H, m). 



25 mmm 1 5 6 

N- [3- (3, 4, 8, 9-fh7k K n-6-* h * ~>-3, 3, 8, 3^7 D [2, 3-h] <-f 

N- [3- (3, 4, 8, 9-7=- h y h H D-6-^ h*>--3, 3, 8, 8-fh7^ 9^7 O [2, 3-h] -f 
V+yj>-l-fJW<>^;H/f.jy> l^X7f)k (5.00 g, 11.1 mmol) 



20 im 
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<DJL?J-)V (20 A) mmz 5 M *»ft^hUi>A*»* (5 mL) fcjq*, fi 

M«ftST i sawic 5 m mm (7.5 mu £jd*.t> m&m 

£"#1 (5.15 g, iRifs 98*) 



'HNMR (DMSO-de) (5 1.23 (6H, s), 1.47 (6H, s), 2.21 (2H, s), 3.18 (2H, s), 
3.95 (3H, 8). 3.96-4.06 (2H, m), 7.12 (1H, s), 7.70-7. 82 (2H, m), 8.18-8.28 
(2H, m), 9. 20-9. 28 (1H, m)„ 
H«J 15 7 

N-(2-75;-2-t*VX^)-3-(3, 4, 8, 9-<5r h y fc H P-6-* h^v-3, 3, 8, 8- 

t- h 7^^7o [2, v 3v u >-i-r ;w.^>xr$ h 

N-[3-(3, 4, 8, 9-7h7t h*D-M v-3, 3, 8, 8-x h 5* 3^ 7 D [2, 3-h] -f 
V^;U>-l-^0^>^; W /f.jy >iig (O0g> L69bbo1) 

hFD^^-lH-^>l/hUTl/->-*» (0. 285g> 1.86 m>]) ON,^ 
(4mL) «Kl l-X3^3-<3-5>* 9^75 7 yp kf;»#;p 
^$HIiI (0.422 g, 2.20mmol) &jja%. s ^UT* 5 P3ra«#L&. ZLtl 
ICl7>t-7* (1.7M,) Sin*, aSBTfS6lc 1.5 f*|B8WUfc. 

^/-;H9:l) fcftU «ms«« (0.43g, ft* 58*) fcftfc. -»*l»± 
Mj& 141-142 "C. 

'HNMR (CDClj) 5 1.23 (6H, s), 1.30 (6H, s), 2.16 (2H, s), 2.67 (2H, s), 3.93 
(3H, s), 4.08 (2H, d, J=5.0Hz), 5.72 (1H, br s), 6.33 (1H, br s), 6.62 (1H, 
s), 7.43-7. 55 (2H, m), 7. 62-7.70 (1H, m), 7.89-7.99 (2H, m) 0 

N-[2-(^^7$y)-2-^VX^]-3-(3, 4, 8, 9-fh 7t p p_ 6 -* 
3, 3, 8, 8-x h 7* 5^ 7 P [2, 3-hH V^-J U >-W JPM>X75 H 
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ma 212-213 "c mm^jv-^\^» 0 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.30 (6H, s), 2.16 (2H, s), 2.68 (2H, s), 2.83 
5 (3H, d, J=4.8Hz), 3.93 (3H, s), 4.05 (2H, d, 1=4.8 Hz), 6.21 (1H, br s), 
6. 62 &H } s>, 7, 42-?, 55- (3H, »>, 7, 88-7* 96* (2ft mk ,. 

mmm 159 

N-[2-^V-2-(7x^7$ / ) x^;W -3- (3, 4, 8, 9-7- h 7 t K D-6-* h 
-3, 3, 8, 8-rh7^ 3^1/7 D [2, 3-h] -f y =tV U >- W ;W ^ >X7 $ F 

10 N- [3- (3, 4, 8, 9-y=- h 7 t: H D -6-^ h * ~>-3, 3,8 ( 8-fh7^^7D[2, 3-h] -Y 
V*/V>-l-Ol>)^M)l>ltfV-»mMM (0.80g, 1.69mniol) ^J;^l- 
bHD+>/-lH-^>yhU7y-;i/-7jc^ (0. 285 g. 1.86mmol) © N,N-^ 
^;^;PAT5F (4mL) HJX^75> (0. 707 mL, 5. 07 mmol) & 

<M7-U> (0.170 mL, 1.86 mmol) £J0tL $S>t l-X^-3-(3-^^^;i/ 

15 75y7 0 Dtf;i/)^;^^-T5 Kjfi»4ft (0.422g, 2.20 mmol) £JDtLT, 

s^jiT 2 mmmwhtco Kmm\zmmmm7m-rh^^^7kmm^iu^ mm 

*7A^?h^7^- (A^iT-^^mx^ 1:1 frZWM^)W*# / 

-ji 19:1) mmit-^m, (0.30 g , i»35*) £#^ 0 

20 #B*Mo 

'HNMR (DMSO-de) <5 1.23 (6H, s), 1.27 (6H, s), 2.14 (2H, s), 2.65 (2H, s), 
3.93 (3H, s), 4.2U2H, d, J=5.6Hz), 6.62 (1H, s), 7.10 (1H, t, J=7.6Hz), 
7.26-7.41 (3H, m), 7.46-7.57 (3H, m), 7.87-7.94 (2H, m), 8.06-8.15 (1H, m), 
8.90 (1H, s) 0 

25 mmm ho 

N-[2-^y-2-[(4- hf U z?~)V* J-)V) 75 /] X3^l/I-3-(3, 4, 8, 9-^ h 7 1 K 
P-6-y h^v-3, 3, 8, 8-x h7^^7D [2, 3-h"H y U >-l--f ;W H>X 
75 F 

5 9^1^!©^^^ 4-(75/y^l/)t:U^>^^TM'fb^ 
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#f£#fc„ 62*. 

US 197-198 "C ffl»I^-^vyn^I-f^). 
'H NMR (CDClj) <5 1.22 (6H, s), 1.29 (6H, s), 2.16 (2H, s), 2.67 (2H, s), 3.93 
(3H, s), 4.12 (2H, d, J=5.4Hz), 4.43 (2H, d, J=6.0Hz), 6.62 (1H, s), 
5 7.11-7.19 (3H, i), 7.41-7.50 (2H, m), 7.65-7.71 (1H, u), 7.84-7.91 (1H, *)! 
7. 9>7- Gift s) v 8,48-& 5& (2H, 
§I»J 1 6 1 

^C2-^V-2-[[2-(4- l fU^ W x^]75y]X^]-3- [ M,8 ) ^ h5 
k FD-6-* h^3, 3, 8, 8-t- h^^7 D [2, 3-hH V*/ U >-l--f 
10 >X75 K 

1 5 9 tra«0^ fc<fc 0, 4-(2-757X^) try S^S/HHTawt 
atl^ifc. W 82X. 

'H NMR (CDClj) 6 1.20 (6H, s), 1.30 (6H, s), 2.17 (2H, s), 2.66 (2H, s), 2.81 
(2H, t, J=6.0Hz), 3.52 (2H, q, J=6.0Hz), 3.92 (3H, s), 3.97 (2H, d, J=5.4 
Hz), 6.61 (1H, s), 6. 72-6. 78 (1H, m), 7.10 (2H, d. J=6.2Hz), 7.41-7.50 (2H, 
1), 7.76-7.81 (1H, m), 7.88-7.94 (1H, m), 7.98 (1H, s), 8.41-8.47 (2H m) 

nmm 1 6 2 

N-[2-(3-tfU^)x^W-3-(3,4,8,9-xh^fc FD-6-* h^>-3, 3, 8, 8-x 
K 7^^7D [2, 3-h]-f y ij >-i-^ j 0^>X7 5 H 

3, 3, 8, <Mf h 5*7*7 p [ 2 , 3-hH y*y .j ^i-^wsm^^* 
3-(2-T5/X^)t:U^>^^, ^k^^#fco Mm 88*. 

'A NMR (CDC1 3 ) a 1.24 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.68 (2H, s), 
2.87-2.96 (2H, m), 3.69 (2H, q, J=6.6Hz), 3.93 <3H, s), 6.62 (1H, s), 6.71 • 
OH, br s), 7.21-7.28 (1H, m), 7.43-7.48 (2H, m), 7. 58-7. 62 (1H, m), 7.80-7.86 
(2H, m), 8.48-8.50 (2H, m) c 

mmm 1 6 3 
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N-[2-(2-eUS^;Wx3VW-3-(3,4, 8, 9-x h5b KP-6-j* h^>-3, 3,8,8-x 

5 9 tmmo^mz^r). 3-(3,4,8,9-:r h^k KD-6-* h*^~ 
3, 3, 8, 8~r h 5P)Pyn [2, 3-hH y 3V U >-i--f ^^mw^m^^rjc 

'HNMR (CDCg <5 1.26 (6H, s), 1.27 (6H, s), 2.17 (2H, s), 2.70 (2H, s), 3.09 
(2H, t, J=6.2 Hz), 3.85 (2H, q, J=6. 2 Hz), 3.94 (3H, s), 6.64 (1H, s), 
7.10-7.22 (2H, m), 7.40-7.51 (2H, m), 7.58-7.70 (2H, m), 7.80 (1H, m), 
7.84-7.90 (1H, m), 8.42 (1H, d, J=4.4 Hz), 

mmm 1 6 4 

N- [3- (4- M U 7°D K;W -3- (3, 4, 8, 9-:f h 7 1 H n-6-* h *$/-3. 3, 8, 8- 

fh7^fil/7D[2, 3-h] -i y * y u >-i--r ;w ^ >X7 =• K 

3, 3, 8, 8-t- h7^^7D[2, y u >-i-^;wsm#aiS[8Jg^«krx 
4-(3-T5y^Dtr;wtru^>^6>, 

Bbft 175-176 "C mmJL9-)V-^^y°U\£)VjL-^)] / ) 0 
'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.29 (6H, s), 1.82-1.99 (2H, m), 2.16 (2H, 
s), 2.62-2.72 (4H, m), 3.41-3. 50 (2H, m), 3.92 (3H, s), 6.60-6.65 (1H, m), 
7.13 (2H, d, J=6.0Hz), 7.43-7.46 (2H, m), 7.83-7.90 (2H, m), 8.50 (2H, d, 
J=6.0 Hz). 

mmm 1 6 5 

N- [3- (3- e U S^W tf ;W -3- (3, 4, 8, 9-t- h z> t F D-6-* h 3->-3, 3, 8, 8- 
fh7^Jl/7D[2, 3-h] V * / U >-l ^ >XT 5 F 

5 9 £psUi<7D7j&fc 3-(3,4,8,9-^F^k Fd-6-^. F*$/- 
3, 3, 8, 8-5r h.^^y d [2, 3-hH y 4V »J >-l~1 )imMmMMMm.&&tf 
3-(3-75;7°Dt:» t''Jy>^^ iliSft1^£f#7c„ « 55*. 
It& 161-162 t: (^x^-^yy-pfcf^x-T-JWo 
'HNMR (CDCI3) 6 1.21 (6H, s), 1.29 (6H, s), 1.79-1. 95 (2H, m), 2.14-2.18 
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(2H, m), 2.60-2.69 (4H, m), 3. 38-3.49 (2H, m), 3.92 (3H, s), 6.61 (1H, s), 
6.81-6.90 (1H, m), 7.18-7.24 (1H, m), 7.41-7.55 (3H, m), 7.86-7.93 (2h! in)! 
8.42-8.47 (2H, m)„ 
MMM 16 6 

N-[3-(lH-^ 5 y°u tf;W-3-(3, 4, 8, 9-5^ fc F D-6-* 

mmm 1 5 9 t mm^mz^ 0 , *-«. 4, 8 , s-n^ f o-e-* f=^>- 

3, 3, 8, 8-x F 7^)V7 D [2, 3-hHy*/ U >"l-<;WSfif Jjrjt 

ii-(3-T$y^otf;p)^$^/-;^&, MMfc&ftsftfc. jr* 701. 

Aftj^ 104-106 <C (fflfct^-A^», 
'H NMR (CDClj) 6 1.22 (6H, s), 1.30 (6H, s), 2.04 (2H, quintet, J=7.0H Z ), 
2.18 (2H, s), 2.68 (2H, s), 3.36-3.47 (2H, m), 3.93 (3H, s), 4.01 (2H, t, 
J=7.0Hz), 6.62 (1H, s), 6.90-6. 97 (2H, ■>, 7.05 (1H, s), 7.44-7.50 (m,\), 
7.85-7.90 (2H, m)„ 

15 mmmi6 7 

N-[2- [4- (7 $ Sxm-M 7xz;W X5MH-3- (3, 4, 8, 9-5- h y k F D-6-* 
h*is-Z, 3, 8, 8-^r h^^JVyu [2, 3-hH 7*/ U >~W ;p)^>xt^ H 
^WJl 5 9^|0^aD, 3-(3,U,9-fh7tHD-6-^ + y- 
3, 3, 8, 8-x h5^^7D [2, 3-h] V *J U >-W*)«AW*^* ik tf 
4-(2-T$/X^W^>if>^ >7$h ^ &> Mfc*****. ft* 85 « 0 
M 138-139 <C (ffilX^-^v^nWH^). 
'H NMR (CDClj) 6 1.21 (6H, s), 1.28 (6H, s), 2.15 (2H, s), 2.68 <2H, s), 
2.91-2.98 (2H, m), 3.63-3.75 (2H, n), 3.93 (3H, s), 5.22 (2H, br s), 6.62 
OH, s), 6.78-6.84 (1H, m), 7.33 (2H, d, J=8.0Hz), 7.46 (2H, d, J=4.8Hz), 
7.73-7.80 (3H, i), 7.83-7.89 (1H, m) 0 
MMM 16 8 

N-(A*U-b F D-2-** V-IH-Tif tf >-3-^)-3-(3, 4, 8, 9-fh7k F P-6- 
^ F4^>-3, 3,8, 8-r h7^^7D [2,3-h]^ ij >-i-^ JW^^TS F 
1 5 9 t®m<DXmz£r)^ 3-(3,4,8,9-T-F:7b KD-6-* F*v- 
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3, 3, 8, 8-x h 5^^7D [2, 3-h]^V^/ U >-l--<;W^m#^m^^J:tK 
3-75yM^tFD-2-7izhV>>^ mmiki$m*%tc 0 JR* 65X e 
Bftj^C 187-188 r CSH6x^;P-^u-» 0 

'HNMR (CDClj) 6 1.25 (3H, s), 1.27 (3H, s), 1.30 (6H, s), 1.50-2.25 (6H, 
5 m), 2.16 (2H, s), 2.70 (2H, s), 3.18-3.40 (2H, m), 3.93 (3H, s), 4.68-4.77 

m), 7.88-7.96 (2H, m) 0 

mmm 1 6 9 

N-(^-y-t F n-5-^^ V-l , 4-5 1 7if tf >-6— f )V) -3- (3, 4, 8, 9-t- h ^ h H D - 
10 6-* b+v-3,3,8,8-xh^^5 1 Jl/7 0C2,3-h]-r V + / U >-l-<;W^>XT^ 
H 

3, 3, 8, 8-x h 7/f;V7D [2, 3-hH U >-l--<;W^m#m^ii^J;^ 
6-T^y-l,4-^Tiftf>-5-^->^e» :Mfb£^£#f Co JR* 51*. 
15 St& 206-207 V (SfSl^h^yyDfJU-fJl/). 

'HNMR (CDC1 3 ) <5 1.26 (6H, s), 1.29 (6H, s), 2.14 (2H, s), 2.50-2.89 (3H,. 
m), 2.71 (2H, s), 2.87-2. 97 (1H, m), 3.58-3. 83 (2H, m), 3.93 (3H, s), 
5.05-5.13 (1H, m), 6.62 (1H, s), 6.80-6.88 (1H, m), 7.45-7.50 (2H, m), 
7.89-7. 96 (3H, m)„ - 



20 mt&M 17 0 

N-[2-(4- tf U i?~)VT 5 J ) X5^]-3-(3, 4, 8, 9—r b ^ fc H D-6-* h 
3, 3, 8, 8-x b^^)ly P [2, 3-hH y *rJ U >-W ;PM>X75 H 

5 9 ^IWj^lcD^^tCci: 3-(3,4,8,9-fh7k Fd-6-* h*y- 

3, 3, s, 8-x h7^^7D[2, 3-hi-Y y^ / u >-i--f jD^Bmmmm^^xs 

'HNMR (CDClj) 5 1.22 (6H, s), 1.29 (6H, s), 2.17 (2H, s), 2.66 (2H, s), 
3. 30-3. 39. (2H, m), 3.60-3.70 (2H, m), 3.92 (3H, s), 5.12-5.18 (1H, m), 6.44 
(2H, d, J=5.2Hz), 6.62 (1H, s), 7.38-7.44 (3H, m), 7.82-7.90 (2H, m>, 8.14 
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(2H, d, J=5.2 Hz). 

N-[2-(2- tf U *=*7 , j ) x^]-3-(3, 4, 8, 9-x h 5 k H D-6-* h * 
3, 3, 8, 8-t- h D [2, 3-hH y */ U >-l~f ;0^>XT5 K 

2-ta-r§yx^)r$y]trus;>^^ m<te®zntc. m 33* 

Mir. 

'HNMR (CDC1 3 ) 5 1.27 (12H, s), 2.14 (2H, s), 2.71 (2H, s), 3.63 (4H s) 
10 3.93 (3H, s), 4.91 (1H, br s), 6.40-6. 52 (2H, m ), 6.64 (IH, s), 7 29-7 39 
(IH. ib), 7.43-7.48 (2H, m ), 7.84 (IH, s), 7.90-7.99 (2H, ffl ), 8.49 (IH, br 
s). 

mmm 172 

ib^^#fe 0 JR^ 47^ 

'HNMR (DMS0-d 6 ) 8 1.22 (6H, t, J=7.4Hz), 1.24 (6H, s), 1.48 (6H, s), 2 20 
20 (2H, s), 3.12-3.32 (4H, 3.62-3.81 (6H, nO, 3.95 (3H, s), 7.12 (IH s) 
7.72-7.81 (2H, m), 8.25-8.34 (2H, m), 

mmm 173 

. N-(8-^^- 8 -Tif D [3. 2. 1] h-3-^; W -3-(3, 4, 8, 9-^ h y fc p p- 
6-* h + v-3, 3,8, 8-x h^^^7D [2, 3-hM ij >-i-^; W ^ >x7? 
25 K-M^^ 



'H NMR (DMSO-dj) 6 ,.,» (6H , s) , L43 (6H , f) ; ^ ^ ^ ^ 
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3.22 (2H, m), 3.85 (2H, br s), 3.95 (3H, s), 7.12 (1H, s), 7. 72-7.79 (2H, 
m), 8.14-8.19 (1H, m), 8.27 (1H, s). 
H»J17 4, 

N-(l-71ft^>^P [2.2.2]^ h-3--r;W-3-(3,4,8, 9-fh7kHn-6-^ 
~>-3, 3, 8, 8-7" h y*^Jl7 a [2, 3-h]-< V * J U >-l~f ;1/)^>X7$ KzJ&K 

*«J1 5 5 tmUtD^mzkQ^ 3-7^y-l-71fEv£n[2.2.2]^^>£ 
JB^T^gfl^fc^fc. 49* e 

'HNMR (DMSO-d,,) 5 1.23 (6H, s), 1.48 (6H, s), 1.88-2.38 (7H, m), 3.18-3.83 
(8H, m), 3.97 (3H, s), 4.27-4.48 (1H, m), 7.12 (1H, s), 7. 70-7.78 (2H, m), 
8.22-8.33 (1H, m), 8.43 (1H, s). 

mmm 175 

N-(2-75 VXf jW-4-(3, 4, 8, 9-f h 7 1 Fn-6-pt h=*->-3, 3, 8, 8- 

^h^^^;i/7D[2 > 3-h]-i'v^y U>-i--r;i/X>X75 H 



n«j 159 tmmo)%mz£Y). 4- 0, 4, 8, 9-^- h^t h=t^>- 
3, 3, 8, 8-x h?*?-)i7u [2, 3-hw v^y u >-w )V)^mmmmmm^ 
tfVis>T=imwim^, mmik&m*ntco mm 31*. 

WU& 135-136 "C (l«X5 1 ;P-'\*U-» 0 

'HNMR (CDCI3) 6 1.25 (6H, s), 1.31 (6H, s), 2.18 (2H, s), 2.70 (2H, s), 3.92 

(3H, s), 4.13 (2H, d, J=5.0Hz), 5.85 (1H, br s), 6. 56-6. 65 (2H, m), 7.44-7.57 
(3H, m), 7.86 (2H, d, J=8.0 Hz)„ 

mmm 1 i 6 

2- *7 c ;i/-N-[3-(3 > 4, 8, 9-5" h y t F D-6-^ h*v-3, 3, 8, 8-x Yy*^)V7U 
[2,3-hKV3v U>-H;W^>^;W77-> x^H^fJV 

3- (3, 4, 8, 9-t- b 5 1 H o-6-j* h +i/-3 7 3, 8, Z-y- V y * =?)V7 D [2, 3-h] -f 7* 
/ U >-l-< JWSfcJ&MSfflKft (0. 80 g, 1. 92 mmol), 1-fc HD+y-lH-<>y 
hU7y-;i/-7jc|Dtl (0.324 g, 2.11 nmolK 2-7 £ J <i VW&tt)V£fflL 
(0.355 g, 2.11 miol) © NJ-^^fi^l/A?^ F (4 mL) hUX5=- 
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*75> (0.938 mU 6.72 mol) * M l-lfiH-(3-^ W 5^ D f 

n*»**M - mm® (0.479 * 2.50 »d aa** MT 2 tt 

■ 114-115 to 

'H NMR (CDCI3) 6 1.26 (6H, s), 1.28 (3H, t, J=7.0 Hz), 1.30 (6H, s) 1 67 
(6H, s), 2.17 (2H, s), 2.70 (2H, s), 3.93 (3H, s), 4.23 (2H, q, J=7 0 Hz) 
6.62 C1H, s), 6.88 (1H, br s), 7.42-7.51 (2H, m), 7.81-7.91 (2H m ) 

2-^-N-[3-(3, 4, 8, 9-rh7k H DHh* h^>- 3 , 3, 8, 8-^ h ^^70 
[2, 3-h] ^ v * y U >-l )V) M 7 

[2.3-h]<y^/ U> - 1 ^ ;W ^ > ^ ;WT - ri> x ^ xx _ ; ^ (2 fio g ^ 
5.28^01) OX^y^ ( JOjn L) 1M *»fc*MJ*A**« ( 8 0]nL ) 

«4tt«a»T 12 wmtifc. aaifc , M ^ (13 5 fflL) ftJn 

* 3 HUDSLfc. «*tl»x^6**ftU-««b^ (2.38g, «» 
20 90X) 

M 197-201 t:. 

* m <mO-V t ,.24 (6H, br S ), ,.49 (6H, S ), ,.53 «H, S ), 2 . 22 . 2 . 30 
(2H, ■>, 3.!0-3.22 <2H, „), 3.95 (3H, s), 7.12 (,H, S ), 7. 65-7. 78 ( 2 H. 

8. IS-8. 22 (IH, 10, 8.30 (,H, s), 8.90 <1H, n). 

«-(!-75y-l,,-7^,H-t4 f Vx fW+ (3, 4 , U . f| . 5t . p Q .^ h 
*->-3, 3, 8, 8-^ h 5*3MK7D [ 2 , 3-bH V+7 ij >- W ; W ^> X T s H 
W ,MH3-(3, 4 . 8. 9-x h 5 t h + ->- 3 . 3. 8, W h W *7D 

[2,3-hHy*, y >-l-f «^>V-r*3T»=5« t (,. 85 g . 3 . 69 «,„, 
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l-tKP^'>-Uff-^>!/hU7l/-^-*ft^ (0.622 g,.4.06 mmol) © N,N- 
^^fWM7$ H (20 mL) l-X^;i/-3-(3-v^^T$ J ~7u tf 

»^;i/^v-T5 Hj&S^i (0.920g» 4.80minol) $JDA> jg^^gifiT 1 15 # 
PsIJt^bfco iinte:»7>*-7* (3.7 mL) SflT?S6fc 15 £Dffli 

if-> 9:1 d^fil^^/^ i9:i) fcftbfc^iHIl^— 5?>f y 7 

ptf^x-x^snje^L, d.05 g, mm m) 

SI* 129-131 "C. 

10 'HNMR (CDC1 3 ) 5 1.25 (6H,.s), 1.31 (6H, s), 1.69 (6H, s), 2.19 (2H, s), 2.70 

(2H, s), 3.93 (3H, s), 5.58 (1H, br s), 6.48 (1H, br s), 6.62 (1H, s), 7.11 
(1H, s), 7.42-7.48 (2H, m), 7.86-7.90 (2H, m). 

mmrn 179 

N-^^;i/-3-(3, 4, 8, 9-7 h 7 k H P-6-* h*5/-3, 3,8,8-fh7^^7D 

15 [2, 3-h] -f V * J U >-l ;W * >X7 5 H 

3- (3, 4, 8, 9-7 h 7 1 H P-6-* h ^^>-3, 3, 8, 8-7 h 7 * D [2, 3-h] -i V * 
yU>-l-f ;WSfcJft*IKjfflKft (0.80 g, 1.92 mmol), 1-b KP+^-lH-^>y 
hU7l/-;P-*a^ (0.324 g, 2.11 mmol) (D N,N-^^*M7$ H (4 
mL) mmz l-x7;W-3-(3-v^7^7$/yPtf)|x)*;^v<$ 

20 (0. 479 g, 2.50 mmol) $7J0^ V 20 #TO#bfc 0 EJ&jfcfc 40* ;*7;P 

7$>/^^y-;wa«R o.o mu ftjp^., 2 nmmwv 

(0. 39 g, 62*) £#7c 0 
25 g&jft 206-207 "C. 

'HNMR (CDClj) 6 1.24 (6H, s), 1.29 (6H, s), 2.16 (2H, s), 2.67 (2H, s), 2.98 
(3H, d, J=4.6Hz), 3.93 (3H, s), 6.58-6.70 (1H, m), 6.62 (1H, s), 7.40-7.48 
(2H, m), 7.78 (1H, s), 7.83-7.90 (1H, m)„ 
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unj~)V O.lSg, 4.50BHDO1), 3-y7AN-^M>X7$ p (0 60g 3 75 
-olKlttt (4*0 S^;|,x> <6 mL ) oaWftmuiW (0.519^ 
9.75 mmol) 80 ^ , ftflWw ^^ 

MWx^-a+^^^u 0 . 79g ^ #fco ctlftBHtx ^ 6 
H^HU (0.61 g, 42 JK) £fffc 0 

SI& 202-203 *C. . 
» H2fS0|| 18 0 

N-X^-3- ( 3 , 4, 8, >-x h 9 t K Hp 5,-3, 3, 8, 8-^ h y * ^ y u 

[2.3-hHy*/ U >-l-~f;»^>X7S H 

ilil5 7^io^aD, HM.sj-n^Hp^^^. 
3, 3, 8, 8-x h W^7D [2, 3-h] -f V *y ,j >-H W * lfWB1WlJt 
703! Xr^TS JR* 58*. 

MA 186-187 -C (Wlx^-^-fy^DK^x-^p). 
'HNMR CCDC1 3 ) a 1.24 (3H, t, J=5.4H Z ), 1.25 (6H, s), 1.30 (6H, s), 2 17 
(2H, s), 2.69 (2fl, s), 3.41-3.55 (2H, m ), 3.93 (3H, s), 6.38-6.45 (1H ffl ) 
6.62 (1H, s), 7.42-7.48 (2H, m), 7.78 (1H, s), 7.85-7.91 (1H, m)o 
18 1 

3, 4, 8, ^3, 3, 8; 8-^ h 5 * W-7x X^-l-y P 

[2,3-h]<V^>J>7$> 

lH2-(2,3-^k Hp-7-^ K*>'-2,2-^^5-^>^^ r :; W _ u _^^ 
^W-!T-7x-« (0.68 * 1.85 ooi) o^5^ftU> (3 mL) |» 
ttfcS»ft__ij> (0 .68g, 2.41 mmol) 80 «CT? 10 #mg# 

f^^- K^>/^ x ^ 3:2) fcftu (o m ^ 

B2» -W^+iJ-v-iHtx^^SHjgftbfc. 
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135-136 *C. 

'HNMR (CDC1 3 ) 5 1.17 (6H, s), 1.51 (6H, 3). 2.79 (2H, s), 3.53 (2H, s), 3.91 
(3H, s), 4.59 (1H, br s), 6.52 (1H, s), 6.88-6.93 (2H, m), 6.95-7.04 (1H, 
m), 7. 29-7. 37 (2H, m) 0 

5 mmm 1 8 2 

a, 4*4, 9->- h y \z Po-6-^K*^^^^ 

a [2, 3-h]-f v^y y > 

N-[2-(2,3-5>fc FD-7-^ h^v-2,2-^^^;i/-5-^>y^^-;P)-l > l-^^ ? - 
;PX^W-N'-(4-^ h+y7x-J0ii (l.OOg, 2.51mmol), r*^>i&ftU> 
10 (1.92 g, 12.6 mmol)' 43j;£*>;l,x> (10 mL) (DM^^, 2 mm, £ 

t>\z 80 *ct 30 #^ii#bfco S^§»j(D«fk;^hu^A7K^tca#\ 

KyAZU^hVyyj- (AW>/fii^ 2:3) (c#fcU. mmit&M 
(0.50 g, i« 5230 £#fc 0 -^^^^l7->-IMx^;^^S^^L,7to 
15 Bt& 139-140 "Co 

'HNMR (CDC1 3 ) d 1.17 (6H, s), 1.51 (6H, s), 2.78 (2H, s), 3.53 (2H, s), 3.80 
(3H, s), 3.90 (3H, s), 4.62 (1H, br s), 6.52 (1H, s), 6.81-6.93 (4H, m) 0 

mmm 1 8 3 

3, 4, 8, 9-t- h 7 b F n-6-^ h^>-3, 3, 8, 8-^ h ^ ^ ^)V-\- (1- 1:^ U ^x;0 
20 7D[2,3-h]i-y^yu>m^ 



H»Jl 8 2 i|WJii(D^^J;D, N-[2-(2,3-i?hFD-7-* h^>- 2 , 2 ->?;*^ 

;W5-^>y^^x;i,)-ia-v^5 1 ;i/x^;W-i-if^Uv>*;^^i7-5 H^e> 
x^;v^^iijx.fe^ M&mmLtco ^g^x^y-;u-^x^;i/x-x;^ 

25 Sff|g£U » 20%. 

It& 137-139 

'HNMR (DMS0-d 6 ) 6 1.22 (6H, s), 1.42 (6H, s), 1.64 (6H, s), 2.86 (2H, s), 

3.12 (2H, s), 3.42-3.75 (4H, m), 3.86 (3H, s), 6.96 (1H, s), 9.31 (1H, s) D 

mmm 1 8 4 
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>-l, 3* (4'B)-7D [2, 3-hH U 

5-(y^D^y«JT>^^0-2,3-yhKP-7^ F*~>-2, 2-$>*3\>WS>y 
y^> (0.85 g, 3.12 mol) *«k^>!/-hU;P (0.350 mL, 3.43 mmol) 0 
5 (4mL) &%fc«tiE& (0. 333 mL. 6. 24 mmol) &jja?L, }g<&#j£ 80 10 

- (A^f>/tixf^ 3:D \zmu *m<b&b0mmz& (o.u g , to 

(0.51 g, TO 40*) £#£ c 

'HNMR (DMS0-d 6 ) 6 1.22 (6H, s), 1.25-1.85 (10H, m), 2.15 (2H, s), 3.31 (2H, 
s), 3.94 (3H, s), 7.19 (1H, s), 7.58-7.80 (5H, m)„ 
15 mffiMl8 5 

8\9'-vtFP-6'-;< h**s-l'-(4-* h^>7x-;W-8',8'-^^;^tfP 
DA^>-1, 3' (4'H)-7D[2, 3-hH U 

TO 45« 0 

20 #b1jSo 

'HNMR (DMS0-d 6 ) 6 1.25 (6H, s), 1.32-1.80 (10H, m), 2.31 (2H, s), 3.33 (2H, 
s). 3.88 (3H, s), 3.92 (3H, s), 7.14 (1H, s), 7.16 (2H, d. J=8.6Hz), 7.55 
(2H, d, J=8.6 Hz). 

mmm 1 8 6 

25 3, 4, 8, 9-fh7t H P-3, 3, 8, 8-x h 7 * 3^;|/-6- (l-* h ^vO-l-y xX 

)V 7 P [2, 3-h] -r V * / U >il^i£ 

9 9 t mmvjjmtJ: Y) 3, 4, 8, 9-x h 5 1 K p-3, 3, 8, 8-:r h 7 * 
1 - 7 x x;U-6- 7 P [2, 3-h] -f V * y ij y «fc 2- 3 - F 7° P A >fr £ ^® 
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ttjft 154-155 'Co 

'HNMR (DMS0-d 6 ) <5 1.22 (6H, s), 1.33 (6H, d, J = 6.0Hz), 1.44 (6H, s), 2.15 

5 . (2H, s), 3.15 (2H, s), 4.82-4.95 (1H, m), 7.10 (1H, s), 7.62-7. 77 (5H, m)„ 

wm i 8. 7 

6-(5/£ a<>^)ltti/)-Z, 4, 8, 9-fh7 b H D-3, 3, 8, 8-x h y^)V-\-y 
xZJl/7D[2,3-h]^V+/iJ> 

mmm 9 9 t mmojjmz <t d 3,4, 8, 9-rF7th*o -3, 3, 8, 8-7" h ? * ^ ji- 

mit&m&mco urn w% 0 
m* 73-74 x: (A+it» 0 

'HNMR (CDCI3) 6 1.24 (6H, s), 1.28 (6H, s), 1.55-2.00 (8H, m), 2.15 (2H, 
s), 2.66 (2H, s), 4.84-4.92 (1H, m), 6.59 (1H, s), 7.38 (5H, s)„ 

15 mmm iss 

mm. 3, 4, 8, 9-7" h 5 h F D-3, 3, 8, 8-5r h y ^)V-\-y x. ~)Vy D [2, 3-h] -< y 

3, 4, 8, 9-7" F 5 b F D-3, 3, 8, 8-5" F ?*?-)l-l-y x.~)l-fi-y u [2, 3-h] -i y 3=- 
/'J7-;i/ (567 mg, 1.76 mmol) 0t!'Jy> (2 mL) (2 mL) £ 

fitfJltiy&yu^htfyyj- (s\ir-y->MMx-^JV 3:1) fc&US^fb-S- 

25 $jnx., mil, ^^>-mm^)v^^^^Tmmit^ (533 m g , 

W 7630 £#£0 
Bb& 155-165 *Co 

'HNMR (DMS0-d 6 ) 5 1.23 (6H, s), 1.45 (6H, s), 2.37 (2H, s), 2.31 (3H, s), 
3.16 (2H, s), 7.22 (1H, s), 7. 66-7.80 (5H, m)„ 
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mmw 189 

3, 4, 8, 9-zr b 7 h F D-3, 3, 8, 8-x h 7 X^)l-l-7 x. ~)\,7 D [2, 3-h] 

5 iRUp 75*. 

Si& imam, t: (g^^xg?jw) oi 

'HNMR (DMSO-d,) 5 1.23 (6H, s), 1.47 (6H, s), 2.28 (2H, s), 3.18 (2H, s), 
7.34 (1H, s), 7. 60-7.85 (8H, m), 8.14 (2H, d, J = 7.4 Hz)„ 
H»J 19 0 

10 b* v-3, 4, 8, 9-:r F ? h F n-3, 3, 8, 8-^ F 7 *^)V-\-7 x~)ly a [2, 3- 

3, 4, 8, 9-fh7t F D-3, 3, 8, 8-Tb7^ ^)V-l-7 x X D [2, 3-h] V * 

7 U7-;U (495 mg, 1.54 mmol) © N,N-y^^j^M7$ F (5 mL) jgjftfc 
7mit7-bVUA (66% m#®.®) (61 mg, 1.69 mmol) &&Zt i_a_^^ > 
15 (0.19 mL, 1.65 mmol) ZMizMZ., g&T 2 P^M^L^o ^^#,$ 7 J< (3 

3.-d izmv, ^3rV>frt>mm&hTmm<kf;m (357 mg , tm %m 
20 m& 99-101 *Co 

'HNMR (CDCl,) <5 0.98(3H, t, J = 7.4Hz), 1.25 (6H, s), 1.29 (6H, s), 1.39-1.58 
(2H, m), 1.68-1. 90 (2H, m), 2.17 (2H, s), 2.67 (2H, s), 4.10 (2H, t, J = 7.0 
Hz), 6.60 (1H, s), 7.38 (5H, s) 0 

mmm 1 9 1 

25 3, 4, 8, 9-f h7t F n-3, 3, 8, 8-fh 7 ^ ^)V-\- 7 x x;W-6- 7°n^y7D 

[2, z~huv^j v>m&m. 
mmmmu mmit^m^m^o w 9i«„ 
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'HNMR (DMSO-dj) 6 0.97 (3H, I, J = 7.3 Hz), 1.23 (6H, s), 1.44 (6H, s), 
1.68-1. 88 (2H, m), 2.16 (2H, s), 3.15 (2H, s), 4.14 (2H, t, J = 6.8Hz), 7.10 
(1H, s), 7.60-7.80 (5H, m) 0 
mMM 19 2 

3><4,8y9-^ K^ k £ -EL^S, 8, h^mWl^m ~L)V^h^r 
^)7 0[2 ) 3-h]^y+/'J> 

mmm 1 9 0 tmmo^mz^ d^>^o5 H^^^T^^t;-g-^^^ 0 

» 74!K„ 

Mjft 129-131 "C (^X3^X-7^-^+f-»„ 

'HNMR (CDC1 3 ) (5 1.22 (6H, s), 1.31 (6H, s), 1.18 (2H, s), 2.62 (2H, s), 5.23 
(2H, s), 6.60 (1H, s), 7.30-7.48 (10H, m) 0 

nmm 193 

3, 4, 8, 9-^- h 7 k F P-3, 3, 8, 8-7" h 7 *^)l-l~y ^-)\,-&-(2~\iV h 
^^)7D[2, 3-h] ^ V ^ / >J >~^^^ 

^»J1 9 0 2-(^DD^^;0kU^>^m^^fflViT^ 

JRap 90%. 
170-210 x: a 

'HNMR (CDCI3) 5 1.33 (6H, s), 1.69 (6H, s), 2.25 (2H, s), 3.05 (2H, s), 5.92 
(2H, s), 7.09 (1H, s), 7.57-7.74 (5H, in), 7. 85-7.95 (1H, m), 8.20 (1H, d, 
J = 7.6 Hz), 8.42-8. 56 (1H, m), 8.75 (1H, d, 1 = 4. 8 Hz)„ 
19 4 

3, 4, 8, 9-f h7t H D-3, 3, 8, 8-x h ^ *^fr-l-y U ?~)\,* V 

^»7d[2, 3-hH y+y »j > 

m^^#feo J« 85IS. 
M 112-115 *C (/v£+r» 0 
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'HNMR (CDCI3) <5 1.31 (6H, s), 1.32 (6H, s), 2.19 (2H, s), 2.70 (2H, s), 5.26 : 
(2H, s), 6.64 (1H, s), 7.33 (1H, d, J = 7. 4, 4. 8 Hz), 7.43 (5H; s), 7.80 (1H, ' 
dd, J = 7.4, 1.6 Hz), 8.59 (1H, dd, J = 4.8, 1.6 Hz), 8.68 (1H, d, J = 1.6 
Hz) 0 



5 mmm 195 

3, 4-, S» -Shy h&tz KM, 3y 8, V^;*0Mk4S*^/l^M£*^:;M^ 
7 P [2, V*rJ U > 

10 Wl& 122-124 x: k=m*-» d 

'HNMR (CDC1 3 ) 6 1.22 (6H, s), 1.32 (6H, s), 2.19 (2H, s), 2.61 (2H, s), 5.25 
(2H, s), 6.53 (1H, s), 7.36 (2H, d, J = 6.2 Hz), 7.38 (5H, s), 8.61 (2H, d, 
J = 6.2 Hz) 0 
19 6 

15 3, 4, 8, 9-fh7k H D-3, 3, 8, 8-5r hy x.=.)V-6-[(Z-y 
U v-] ~7 D [2, 3-h] -f V ^ 7 U > 

M& 121-123 <c K^>-^x^;i/x-x;i/) 0 

20 'HNMR (DMSO-d,) (5 1.13 (6H, s), 1.21 (6H, s), 2.18 (2H, s), 2.63 (2H, s), 
4.78 (2H, d, J = 6.0 Hz), 6. 45-6.59 (1H, m), 6.78 (1H, d, J = 16.8 Hz), 6.88 
OH, s), 7. 28-7.52 (10H, m) 0 
H»J 19 7 

3, 4, 8, 9-x hy t H D-3, 3, 8, 8-Th7^^-l-7x^H-(3-7x-J^D^ 
25 ^»7D[2, 3-h] -f V * J tj >^j^ 

^»J1 9 Oi|WI#©^(CctD l-7D^E-3-7x-;i,yp/>?>^^TSM^ 

^n^Mx^ic^L, 4M mt^mmm^m 

m& 165-180 'Co 
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'HNMR (DMS0-d 6 ) 6 1.24 (6H, s), 1.45 (6H, s), 2.02-2.16 (2H, m), 2.17 (2H, 
s), 2.74 (2H, t, J = 8.0 Hz), 3.14 (2H, s), 4.19 (2H, t, J = 6.0 Hz), 7.07 
(1H, s), 7.18-7.38 (5H, m), 7.63-7.80 (5H, m), 12.68 (1H, br s)„ 
$mm 19 8 

5 3, 4, 8, 9-t- h 5 k F P-3, 3, 8, 8-jf7^ f>)Wl-7i-;H- [ (5-7 x X )W y 
3^)>^547&E2, 3-hO -f* 7^7 l >7 

, &m*%ito urn m. 

1M£ 104-106 *C K^rl7-»o 
10. 'HNMR (CDCI3) 1.25 (6H, s), 1.29 (6H, s), 1.45-1.94 (6H, m), 2.17 (2H, s), 
2.64 (2H, t, J = 7. 8 Hz), 2.67 (2H, s), 4.09 (2H, t, J = 6. 8 Hz) , 6.58 (1H, 
s), 7.17-7.35 (5H, m), 7.38 (5H, s). 

mmm 1 9 9 

%m X5P;i/ (3, 4, 8, 9-f f 7 k F D-3, 3, 8, 8-f h 7 ^ x " ^7 n 

15 [2, 3-hH V3V U >-6--r;i/)xXT-;H^m^ 

1 9 o t mm<D&mz& u^m^^m^T^mit^mommm. 

144-147 

20 'H NMR (DMSO-dg) 5 1.24 (6H, s), 1.29 (3H, t, J = 7.1 Hi), 1.45 (6H, s), 2.25 
(2H, s), 3.16 (2H, s), 4.28 (2H, q, J = 7.1 Hz), 7.33 (1H, s), 7.65-7.80 (5H, 
m)o 

MMM2 0 0 . 

3, 4, 8, 9-t- h t H n-3, 3, 8, 8-fh7^ WH-7i-jH- [ (1-7 xx;j/-lH- 
25 fh7 y-;i/-5— f JI/) ^-^F v] 7 □ [2, 3-h] <i V * 7 U > 

9 Oiffgil^&fciD 5-^7 D D-l-7i-JHH-f h 7 y-j^ffi^ 
T^b-&fj£#fco JR* 88K, 
St& 191-193 °C (yl^JH-fil/). 

'HNMR (CDC 1 3 ) 6 1.24 (6H, s), 1.27 (6H, s), 2.24 (2H, s), 2.71 (2H, s), 7.09 
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(1H, s), 7.41 (5H, s), 7.50-7.62 (3H, m), 7.82-7.88 (2H, m) 0 

mmm 201 

6-C7;M"P;<h^»-3, 4, 8, 9-fh7kFD-3, 3, 8, 8-t- h 7/?JH-7x- 

fryatt, 3-hH y*y y> 

&„. » 75& 0 . 

*WS 120-122 "C k^>-^x5 1 ;px-x;w 0 

'H NMR (CDC1 3 ) <5 1.26 (6H, s), 1.31 (6H, s), 2.21 (2H, s), 2.69 (2H, s), 5.80 
(2H, d, J = 54.2 Hz), 6.85 (1H, s), 7.40 (5H, s). 

10 mmm 202 

2- [ [ (3, 4, 8, 9-rh7t H P-3, 3, 8, 8-7- h y * ?Jhl-7x^7 D [2, 3-h] ^ \ J 

*y »j >-6--f -iH-r v-r > h-;m,3(2h)-^> 

15 BL& 191-193 r (>?x^;i/x— r;w e 

'HNMR (CDC1,) <5 1.20 (6H, s), 1.24 (6H, s), 2.16 (2H, s), 2.62 (2H, s), 5.73 
(2H, s), 6.77 (1H, s), 7.38 (5H, s), 7.75-7.79 (2H, m), 7.89-7.94 (2H, m) 0 

mmm2 o 3 

[(3, 4, 8, 9-rh7t K P-3, 3, 8, 8-t- h y * f;Wl-7i-Jl/7 P [2, 3-h] -f V * 

1 9 0 £|S)il©77&K: J; D 7*D«^J^ffiUt»i$#f Co 
W$ 72« 6 

St£ 82-84 1: (a^>-^x^x-x;p) 0 

'HNMR (CDClj) 6 1.24 (6H, s), 1.29 (6H, s), 2,17 (2H, s), 2.65 (2H, s), 3.81 
25 (3H, s), 4.78 (2H, s), 6.57 (1H, s), 7.38 (5H, s)„ 

mmm2 o 4 

2- [(3, 4, 8, 9-t- h y t F P-3, 3, 8, 8-fh7^ fJH-7iZJV7 P [2, 3-h] V 

* y y >-6--< ; w ^ ->] r-fe h x $ h 

[(3, 4, 8, 9-fh7t H P-3, 3, 8, 8-x K7^f JH-7i-j|,7 P [2, 3-h]< y * 
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SV>-6-4)V)tt*simm ^fJUXr^ (501 mg, 1.27 mmol) 

it^bUOA (6.2 mg, 0.127 mmol) (DM&mz 5 M Ty^^T/*? /— 

tt (7 bL) 45 <CT 5 ISffilflfcftLfc. ^^/-;PS«BE«*l/, 

ftb& 117-119 r 0 

'HNMR (CDC1 3 ) 5 1.25 (6H, s), 1.30 (6H, s), 2.20 (2H, s), 2.68 (2H, s), 4.62 
(2H, s), 5.63 (1H, br s), 6.63 (1H, s), 6.80 (1H, br s), 7.39 (5H, s). 

10 mt&m 205 

[ (3, 4, 8, 9-rh7kFD -3, 3, 8, 8-5=- h y * J-)V-\ - 7 x ~ )V 7 D [2, 3-h] -f y * 

[ (3, 4, 8, 9-5r h ^ k H D-3, 3, 8, 8-^ h 7 ;* 9^-1 -7i-^7D[2, 3-h] «f y ^ 
/U>-6-<;W^^]ftSe ^^X^f> (1.23g, 3. 13 mmol) V)*?;-Jl 
15 (6 BL) ®m\Z 2 M *ttft^hU^*»« (3.13 «L, 6.26 mmol) %$Q%.. g 

#K 4 M M4k7k^/&&X. : F)V&1& (1.17 mL, 4. 68 mmol) £#n^L MEEM%$Lfc a 

*2B*oagLfcii, mmft&m a.n g , 90*) 

20 

'HNMR (CDClj) <5 1.29 (6H, s), 1.54 (6H, s), 2.18 (2H, s), 2.93 (2H, s), 4.66 
(2H, s), 6.66 (1H, s), 7.48-7.70 (5H, m)„ 

mmm 2 0 6 

N-*^-2-[(3, 4, 8, 9-x h 7 k F D-3, 3, 8, 8-x h 7 ^JH-7x"Jk7 D 

25 [2,3-«-f / »j >-6--<;wt+^7t mmm. 

[ (3, 4, 8,9-fh7hF D-3, 3, 8, 8-T" h 3^-1- 7 a: ~ )V? D [2, 3-h] -f y ^ 
y'J>-6--r;W^S/]lffllifi»i([ (435 mg, 1.05 mmol) © N,N-S?^^^A 
7SF (4mL) mfi: N,N'-*;Vfc;^$^y-;U (187 mg, 1.15 mmol) * 
JO*, UST 2 ttRHBtbfc. ^^T5>Wtt (78 mg, 1.15 mmol) *«fcflC 
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HJx^;i/X$> (0.32mL, 2.31 mmol) ^JDtL. 5 ^FI^TS^tfco - V.' L 

^ 73%) £*§7c 0 

'HNMR (DMSO-d^ 5 1.24 (6H, s), 1.44 (6H, s), 2.17 (2H, s), 2.66 (3H, d, 
10 J =4.8 Hz), 3.13 (2H, s), 4.72 (2H, s), 6.99 (1H, s), 7.63-7.80 (5H, a), 
8.17 (1H, d, J = 4.8 Hz) 0 

mmm 207 

N, N-5^5P;i/-2-[~(3, 4, 8, 9-rh7k F D-3, U,8-rh7^fJH-7x^7 

d [2, 3-h] -f v ^ y u >-6— r ;w rt^>] 7-fe b 7 $ h 

15 E(3,4,8,9-T-h^hHP-3,3,8 ) 8-xh7^^-l-r7i-;i,7D[2 > 3-b]-ry^ 
/U>-6-<;W^y]f»S (604 mg, 1.45 mmol) ©fh7bFn77> 
(6 mL) »«fchUX3VP:r$> (0.22 mL, 1.60 mmol) MUV 3 ftm. 

N,N'-*;l/fc;i/v-r$^/— ;i/ (259 mg, 1.60 mmol) £Jn;L, 2 ftftjJt 

Whit, RfeMf>mz 2 M ^^7$>/Th7t HD77>it (0.80 mL, 

20 1. 60 mmol) _ £Jn*., g^T 1 fl#KHl#U 7jc£&^\ »^X^;i/T2®tttBb 

T»fl^#) (422 mg, 72%) £#fc 0 
Bkj& 120-140 "C 0 

25 'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.29 (6H, s), 2.17 (2H,. s), 2.69 (2H, s), 2.99 
(3H, s), 3.10 (3H, s), 4.83 (2H, s), 6.67 (1H, s), 7.39 (5H, s). ' 
mflm 2 0 8 

2- [(3, 4, 8, 9-t- h 7 b F D-3, 3, 8, 8-jh7^ ^H-7x~jJ/7 P [2, 3-h] -f V 
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3, 4, 8, 9-rh7t H 0-3, 3, 8, 8-x h 7^f;H-7i~;H-7 O [2, 3-h] «f y * 
(1.20 g, 3.73 miol) © N,N-^^^*;i/A7$ H (6 mL) jgiftfc: 
**^hU^A (66* JftSHfefe) (142 rag, 3.92 mmol) £iD;L, MUX 15 ft 
K£#U N-(2-7'DtI^)7^jH5F (949 mg, 3. 73 mmol) £Jp*. £U 

x 1 mm, m^x eo -ct 3 mmmwvtco »-(2-7*Dti^)7^s h 

mfe. ^^^W^y^i^ (542. mg, 3,92 n^$tt&&&U 

■ 50 -ct 3 Btr B i«^b?to BL)&m£mz*&QL%\ mm^)ix2mmmvrc 0 

(A*1f>/SiX?^ 50:1 CD«I»X5 1 ;W-fc«U2-[2-[(S,4,8,9-xh9t 
H D-3, 3, 8, 8-t- h 7 fJI/-l-7x-^7 P [2, 3-h] -f y * / U >-6--T JW) ^ 
5>]X^;W-lH--rv-r>H-;i,-l,3(2H)-v^> (707 mg, JR2M8X) 
'HNMR (CDClj) (5 1.21 (6H, s), 1.22 (6H, s), 2.13 (2H, s), 2.62 (2H, s), 4.12 
(2H, t, J = 6.4 Hz), 4.39 (2H, t, J = 6.4 Hz), 6.70 (1H, s), 7.35-7.37 (5H, 
m), 7. 70-7.75 (2H, m), 7.84-7.88 (2H, m).. 

2- [2- [(3, 4, 8, 9-Th7t H D-3, 3, 8, 8-<r h 7/^hl-7x-Jl/7 D [2, 3-hH 

y*y u >-6-r ;w^^]x^;w-ih-< y-r > f-;m, 3(2H)-^> (70s 

mg, 1.42mmol) £ x*/-;p (7mL) fc»»U t H9^>— (0.072mL, 
1.50 mmol) £Jn*. v 80 "CT? 1.5 P#iaft#L&. «%£3HxU 3i££MJEit 

<kzitTmm<k'&m (56 ig, « u%) %%tc a 

MjA 77-79 t„ 

'HNMR (CDC 1 3 ) 5 1.24 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.67 (2H, s), 3.11 
(2H, t, J = 5.3 Hz), 4.08-4.18 (2H, m), 6.63 (1H, s), 7.38 (5H, s). 

2-[(3, 4, 8, 9-fh7h F D-3, 3, 8, ^)V-\-y x ~)],y a [2, 3-h] -4 V 
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3V U >-b-4)V)ttiA3L5r;-)V 

3, 4, 8, 9-x h 7 1 K D-3, 3, 8, 8-t" h7^fJH-7x-JH-7 P [2, 3-h]-f V* 
y U/— ;P (459 ng, 1.43 mmol) © N,N-y^fMM75 H (4.5 mL) jgft 
\Z l-^U^zZ.? (0.11 mL, 1.57 mmol) *«fclXRK*U»>A (217 mg, 

5 1.57 mmol) £JP;L, 60 'CT? 36 B#|Blft#L&. £)»&%K:7|c£&#\ ItSfcX 

^;i/T2©*mL&„ &fr^tcmmm&7k&&umumk3- hp^kmi (2 

*^M7A^D7h^77^- (^\^>mm^)V 3:1 1:1) icP-U 
^f>-^XfjH-f;W^iift^tTgIj^i (366 mg> JR*S 70X) 

10 %ntco 

90-92 "C, 

«H NMR (CDCI3) (5 1.25 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.67 (2H, s), 
3.92-3. 98 (2H, m), 4.21 (2H, d, J = 4.4 Hz), 6.65 (1H, s), 7.39 (5H, s). 

mmm 210 

15 6-(2-7Mnx h4^»-3, 4, 8, 9-fh7t K P-3, 3, 8, 8-x h7^?JH-7x 
-^7D[2,3-h]-fV^;U> 

mmm 209 t^o^sfci 0 l-^n^^ji/tni^ >*m^Tm.mfc& 
m&ntco w 56«„ 

sbs 77-79 r (vx^;wx-^;i/-^it»o 

20 'H NMR (CDClj) 6 1.25 (6H, s), 1.30 (6H, s), 2.18 (2H, s), 2.67 (2H, s), 
4.29-4.47 (2H, m), 4.64-4.92 (2H, m), 6.65 (1H, s), 7.39 (5H, s). 
mm 2 1 1 

^JW&JWt^tfK 0-(3, 4, 8, 9-fh7k H D-3, 3, 8, 8-x h 7 ^WlM-? 
X-JV7D [2, 3-hM 7*/ U >-6-<;i/)XXx;V 

'H NMR (CDC1 3 ) 5 1.25 (6H, s), 1.27 (6H, s), 2.19 (2H, s), 2.69 (2H, s), 3.34 
(3H, s), 3.45 (3H, s), 6.76 (1H, s), 7. 35-7.47 (5H, m)„ 
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mmm 212 

Ptf-WJW^rXn 0-(3, 4, 8, 9-7^ h 7 b KD-3, 3, 8, 8-5r h =y ^)V-\-y 

x.-)V7u\2, 3-hH y^y >j >-6-^;wixf>M 

P*?)V%)lrt*ttm. 0-(3 I 4,8 1 9-Th7bFD-3 ) 3,8 ) 8-fh7^^H-7 
5 x-;i/7D[2,3-h]-r V^y 'J >-6-^ (902 mg, 2.21 mmol) £gj^ 

x^a^^u 4 m mt^m/mm^mmm -«(o» &5,,mL) .s^ft... 

(946 mg, 96X) £#7c 0 
Hftj^C 170-180 t:o 

10 'H NMR (DMSO-de) 6 1.22 (6H, s), 1.46 (6H, s), 2.22 (2H, s), 3.18 (2H, s), 

3.30 (3H, s), 3.36 (3H, s), 7.17 (1H, s), 7.66-7.82 (5H, jd) 0 

- mmm2i3 

it^Mivn^-tm s- (3, 4, 8, 9-t" h ^ h H d-3, 3, ;i/-i-y 
x-;i/y □ [2, 3-hKy*y u >-6-^;Wixf«i 

15 7^#;W\^65P:« 0- (3, 4, 8, 9-x h 7 h H D-3, 3, 8, 8-7" h 7 ^)V-\-y 

x-JP7D[2,3-h]<V + ; U> _ 6 _^ ;l/)xx5 , ;l/ (4.92 g , 12. 0 mmol) £ 

190 t;t 24 mmmwvrzo m^i§y'j*W7A^D7h^77^- 

K*tJ->/@fttX7^ 5:1 (Dm 3:1) fc«U Sm^©»^^f#fco 
'HNMR (CDCI3) 6 1.25 (6H, s), 1.29 (6H, s), 2.21 (2H, s), 2.68 (2H, s), 3.05 
20 (3H, br s), 3.10 (3H, br s), 7.11 (lfl, s), 7.40 (5H, s)„ 

^*V>-i?JL^)lX.-^)],frZffi£ i ikZ^Tmmik&W (404 mg, IK* 8.2*) 
St& 146-148 *C 0 

25 'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.45 (6H, s), 2.25 (2H, s), 2.94 (3H, s), 
3.06 (3H, s), 3.15 (2H, s), 7.40. (1H, s), 7. 66-7. 77 (5H, s) 0 
mmM2 14 

3, 4, 8, 9-t- h 7 k H D-3, 3, 8, 8-rh7^ 7";P-6- (y 7^7";*) -1- 7 x x;P7 □ 

[2,3-hH v*y U>^^ 
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VttfrtiftntttWL S-(3, 4, 8, 9-fh7k H D-3, 3, 8, h 5 : 
xX;W7P[l,3-hHV^ U>H^)Wt^ (539 mg, 1.32 mmol) © 10% 
*»fc#y#A*»* (5mL)- «£1 TOiDl&M^bfco EJ&iS£4&rK:*£& 

5 HJ^ATR^rCifeitK »»^-hU^A±Tft», 53i> fcJMWBU 3,4,8,9- 
^ l^te. fBr^ 3,a,,8-5r J^.*3Mk-l~7 
(434 mg) £#7c„ 

dtl^ N.R-^/^MMT^ K (5mL) ld»#U h U >>A (66* ftjfc 

ftWm (57 mg, 1.58 mmol) £JOa.*£ilT 20 mW3-h^^> (0.098 . 
10 mL, 1.58 mmol) SIjPtL, ^fiT? 1 P#Kfl|#Lfc. MJ&^£#Jk:7jc£&if, flffife 

D^h/f^7^- (A^lj>/tii^;l/ 10:1 ©^ 5:1) fc&U^l'b'&tl© 

15 x., «JEE*I8U mMft&to (287 mg, W 56*) 

'HNMR (DMS0-d 6 ) 5 1.24 (6H, s), 1.45 (6H, s), 2.20 (2H, s), 2.57 (3H, s), 
3.17 (25H, s), 7.20 (1H, s), 7.64-7.80 (5H, m) c 

mmm 215 

20 6-? D D-3, 4, 8, 9-x h 7 1 H D-3, 3, 8, 8-rh7^ ?JH-7xrj|/7 D [2, 3-h] 

3, 4, 8, 9-x h 5 1 H D-3, 3, 8, 8-t- h7^WH-7x-;H-7 D [2, 3-hH V* 
SVy-fr (1.00 g, 3.11 mmol) © ff.N-^^^WAJ^ K (1 mL) 
^Mft^U> (0.44mL, 4. 67 mmol) 90 *CT 15 mm, Wt^T 130 *C 

25 t? 3 mrmftLtco kisses 2 m ymit^-ho^A^mmzm^ mm*. 

7A^DTf^77^- (^tty/WWtJLJ-fr 100:1 ©^30:1) fcftU M 

{b^©»4gs^#7c 0 cn*»Btx^t»»b> 4M ^b7jc*/Mx^;v 
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(380 mg, JR* 33K) 
165-167 "Co 

'HNMR (CDCJ 3 ) 6 1.36 (6H, s), 1.71 (6H, s), 2.31 (2H, s), 3.01 (2H, s), 7.21 
5 (1H, s), 7. 55-7.75 (5H, m)„ 

mmmz 1 6. 

6-^ P D-3, 4, 8, 9-t h 7 1: H P-3, 3, 8, 8-t b t * tVP-1- [3- (4- tf U S?=. ;W 7 

x -;w 7 p [2, 3-h] -f y * / u >-&M& 

Ul«J 2 1 5 t ^«©^fSlc <fc D 3, 4, 8, 9-t- h 5 1 H D-3, 3, 8, 8-rh7^ t\H> 
10 -l-[3-(4-t? U y-J0 7i-jW-6-7 D [2, 3-hH y 4V U / S^Sft^ 
W 30* o 

H£ 145-155 *C (l^/-JhSSlfjl/) ( 

'HNMR (DMS0-d 6 ) a 1.27 (6H, s), 1.50 (6H, s), 2.40 (2H, s), 3.17 (2H, s), 
7.51 (1H, s), 7.85-7.87 (2H, m), 8.37-8.39 (2H, m), 8.47 (2H, d, J = 6. 3 Hz) , 
15 9.13 (2H, d, J = 6.3 Hz)„ 
MMM2 17 

3, 4, 8, S-fh7h H P-N, 3, 3, 8, 8-^>^^ T ;H-7x-;h6-7 D [2, 3-h] < y 

3, 4, 8, 9-t- h T b H P-6-y h=^5>-3, 3, 8, 8-7=- > ^)l-\-y x ~;l/y P [2, 3- 
20 hHy*/U> (518 mg, 1.54 no 1) ^tf^T^-^A (165 mg, 3.09 

mmoi) (om&mz m *^)vt^>/*$ j-)vmm (5 mD mwx. 

150 -ct 15 mmm&vtco **y-;H&«EES5Su mmx. 

25 i'DYh^-f- K^-T>/Mx^ 3:1 ©^+^>/»B6x^;P/MJ 
x ^$> 25:25:1) fc«U ^^#l©M^*^f#feo 
'HNMR (CDCI3) a 1.26 (6H, s), 1.30 (6H, s), 2.16 (2H, s), 2.72 (2H, s), 2.93 
(3H, s), 6.31 (1H, s), 7.40 (5H, s)„ 
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$mtt&VS (376 mgv 76X) &f§fc. 

'HNMR (CDC1 3 ) 6 1.28 (6H, s), 1.67 (6H, s), 2.19 (2H, s), 2.96 (2H, s), 3.03 
(3H, s), 6.35 (1H, s), 7.50-7.70 (5H, a). 

5 mmm 21s 

3/4?8v9-#>^ 

3, 4, 8, 9-x h 7 k H P-N, 3, 3, 8, 8-<>^^^H-7i-JH-70[2, 3-hH V 
3V U >T5 > (321 mg„ 0. 865 mmol), 37% *;wXr;i/^k (0. 14 bL, 

10 1.90 mmol) ;fc<fctf^BS (0.16 mL, 4.33 imol) <Dm&fa& 60tre 1.5 ft|HK 

ioo tct i p#kisi#l&. sisig^** 2 m ^ft^-hu»>A*»an?^si, 

«£Bt^-hU^A±T?Sgift> Sift, «JEE*«bfc. 8ai&&SH4^U;fr^lo&72>> 
^D7h>f77^- ( / \+U->/K^X^;i/ 100:1 10:1) fc#U£»f&& 

is %©»m*^#fco ^^iiifjHciit, 4M mtTKm/mmx^jmm 

*K\X. mkT&)V&ttMtf£^TmmQ&m (114 mg, JR$ 31X) 
BU& 105-115 t„ 

'HNMR (DMS0-d 6 ) (5 1.22 (6H, s), 1.41 (6H, s), 2.05 (2H, s), 3.05 (2H, s), 
3.16 (6H, s), 6.64 (1H, s), 7. 53-7. 73 (5H, m), 11.69 (1H, br s). 
20 m&M 2 19 

N-X5P;V-3, i8,9-fh7tFo -3, 3, 8, 8-t- b 9 * 5^^-1-7 x - ;i^-6- 7 D 
[2, 3-h] -f V* J U >T 5 >^m*l 

^5609 2 1 7i^©^tJ;D 703! X^;P75 >*»»&fflV>T«B-fc'&lb 
iR^ 2 IX. 

25 

'HNMR (DMSO-de) 6 1.24 (6H, s), 1.40 (6H, s), 1.70 (3H, t, J = 7.4Hz), 2.09 
(2H, s), 3.04 (2H, s), 3.26-3.50 (2H, m), 6.59 (1H, s), 7.08 (1H, br s), 
7.52-7.84 (5H, m), 11.37 (1H, br s)„ 
$mM2 2 O 
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3, 4, 8, 9-fh7t F D-3, 3, 8, 8-7=- F 7 x ~)\,-§-y D [2, 3-h] V * 
/U>7§> 

3, 4, 8, 9-t- K7kF n-6-> F+>--3, 3, 8, 8-7" *?-)V-\-7 j:~)V7 D [2, 3- 
h]-rv^7»J> (3.77 g, 11. 2 mmol) ^^mtT>^- (1.20 g, 22.5 

5 mmol) (Dm&mz 5 M T>^~ 77^ (40 mL) £fW4>, 

Mf y 'J 7 A ^ DT h ^7 7 ^ - (^*V>/mkX.^)l 50:1 
10 5: 1) ^X7^;i/X-x;U^ 5»SMb$H:T£Jgfl:£& (l. 58 g, JRJfs 4430 

Bkj& 158-162 

'HNMR (CDCI3) 5 1.26 (12H, s), 2.15 (2H, s), 2.63 (2H, s), 6.40 (1H, s), 
7.36-7.44 (5H, m) 0 
15 mMM2 2 1 

N-(3, 4, 8, 9-t- hy t FD-3, 3, 8, 8-x V? ^)V-\-~7 x.~)ly P [2, 3-hH V* 

y u>-6H';w*;i/AT$ f 

(3mL) *5j;tf»t*ffl« (lmL) ©JSjfcSgiT? 1.5 R#rafl|#U 3,4,8,9- 
T-F^b FD-3, 3, 8, 8-7 : -F5>5 1 JP-l-7x-;i/-6-7P[2, 3-bHV^ y U >T 
20 (500mg, 1.56mmol) 2 B#Fb1^#L7c„ 3.5M 

T^»-&% (470 mg, JR^ 87%) £#fc 0 

'HNMR (CDC1 3 ) ,5 1.26 (6H, s), 1.29 (6H, s), 2.22 (2H, s), 2.69 (0. 6H, s), 
2.73 (1.4H, s), 7.40 (6H, s), 8.03 (1H, s), 8.45 (1H, d, J = 1.4 Hz)„ 

mmm 222 

N- (3, 4, 8, 9-t- F 7 1 F D-3, 3, 8, 8-7" F 7/?JH-7x^7 P [2, 3-h] ^ V * 
y'J>-6-f;i/)7th7$ F 



25 
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3, 4, 8, 9-f!:7h F P-3, 3, 8, 8-x F y ^)l-l-y ^~)l-Q-y a [2, 3-b.H 7 ^ - 
/U>T5> (542 mg, 1.69 mmol) <D t?U^> (3 mL) (2 mL) 

^ i^ifjn? 3 bfco ^bi^c^aJi^fn*!^ F U AtK^t 

be? y*?~r u — (/\^ i -9->/^jta-^;v- 5:i) \zq&b^tt«>-~? 
x.^)vx.-T-m^^h^xmm<\:^ (445 mg, wu%) %mtc 0 

MM 175-180 t:., 

'H NMR (CDClj) 6 1.24 (6H, s), 1.28 (6H, s), 2.20 (2H, s), 2.22 (3H, s), 2.71 
10 (2H, s), 7.32 (1H, s), 7.83 (5H, s), 8.04 (1H, br s) e 
MM® 2 2 3 

N-(3, 4, 8, 9-t- F 7 b F P-3, 3, 8, 8-T" F 3^-1-7 x P [2, 3-hK 7^ 

J U >-6-< ;w ^ ^ >x;P3fc >75 F 

3, 4, 8, 9-rh7t: F P-3, 3, 8, 8-t- F ^ ^ ^l-7xr;H-7 P [2, 3-h] -f V * 
15 ;'J>7'5> (400 mg, 1.25 mmol) ^i^h'JXf ;k75> (0.38 mL, 2.74 
mmol) ©Th7kFD77> (5 mL) MfOJe^T^^ >7,;i/*:n;P7 P U F 
(0.22 mL, 2.74 mmol) WEtt 2 BfWft#bfc. KJ&S£4&fc7k£&C 

1 M *BM^h U #A*«*T+58I, Bt»X^T!2|IliftfflLfc. £fc>i±7cW«£ 

;P 5:1 1:1) K&U ^X^l/X-^l/^S^^b^itT^ib^ (27 
mg, Um 5.4%) £#fc„ 
175-177 t:„ 

'H NMR (CDC 1 3 ) 6 1.25 (6H, s), 1.28 (6H, s), 2.21 (2H, s), 2.70 (2H, s), 3.06 
25 (3H, s), 7.17 (1H, s), 7.39 (5H, s), 

mmm2 2 4 

N-(3, 4, 8, 9-rh7h F P-3, 3, 8, 8-r h7/^H-7x^70[2, 3-h]-f 7* 

y u >-6-r ;w 7°p a°>t ^ f 

£MW3 0 <hHil©7j&{Cd;D 3, 4, 8, 9-f h 7 1 F D-3, 3, 8, 8-f h 7 ^ f 
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l-7x-JH-7 P [2, 3-hH U >7^ >£«fctf:/n \Z*-)V2 P U 

129-131 t: (yI^I-f;hAW», 
'HNMR (CDClj) 6 1.24 (6H, s), 1.26 (3H, t, J = 7.5 Hz), 1.28 (6H, s), 2.20 
5 (2H, s), 2. 44 (2H, q, J = 7. 5 Hz), 2.70 (2H, s), 7.31 (1H, s), 7.38 (5H, s), 
8-. 07 (lll> U s>„ 

(3, 4, 8, 9-x b7 kK P-3, 3, 8, 8-x V? ^fr-X-J ^~)Vy n [2, 3-h]< V *j 

U>-6--f;v)*;w\^ x3Mi/xxer;i/ 

10 ^»J3 Otl^^Tj^fccfcO 3 ) 4 I 8,9-rh7t:FD-3 ) 3 ) 8,8-f f7/f;h 
l-7x-Jl/-6-7 P [2, 3-hH V*J U >75 >;£ £tf £ D D«X^;^ S>S® 

fc&mzmco mm 3. 2*„ 

92-94 "C (^X^X— t-;1/-^\^» 0 
'HNMR (CDCI3) 6 1.24 (6H, s), 1.27 (6H, s), 1.33 (3H, t, J-= 7.1 Hz), 2.19 
15 (2H, s), 2.70 (2H, s), 4.25 (2H, q, J = 7.1 Hz), 6.81 (1H, s), 7.38 (5H, s), 
7.70 (1H, br s) c 
nMM 2 2 6 

N-(3, 4, 8, 9-9- b 7 1 K P-3, 3, 8, 8-7- h 7^^-1-7x^7 P [2, 3-hH V* 
20 ^»J2 0 9 i|Sia©7j}S{CckD 3, 4, 8, 9-r h 7 1 F D-3, 3, 8, 8-t h 7 ^ ? ;)/ 

. -i-7xzjH-7 p [2, 3-h] -r y u >ts >*«fc^/p tBfflfex^* 

Bft:#**#fc. JR* 35^0 

79-81 "C (^X3^x-5VP-^*+f-» e 
NMR (CDCI3) (5 1.23 (6H, s), 1.26 (6H, s), 1.31 (3H, t, J = 7. 1 Hz), 2.15 
25 (2H, s), 2.64 (2H, s), 3.98 (2H, d, J = 5.8 Hz), 4.27 (2H, q, J = 7.1 Hz), 
4.52 (1H, t, J = 5.8 Hz), 6.20 (1H, s), 7.37 (5H, s). 

mmm2 2 7 

N- (3, 4, 8, 9-fh7k H P-3, 3, 8, 8-fF5^ 3^-1-7 1^7 n [2, 3-h] -i V * 
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3, 4, 8, 9-t- h ? b H P-3, 3, 8, 8-^ h ^ ^ ^)V-1~7 x.-)l-S-y u [2, 3-h] -f V * 
7U>7^> (346 mg, 1.08 mmol) *>J;l*>7>^T- \j (i 40 mg , 2.16 
mmol) ©h;PX> (5 mL) Ml:Wh'J7WD|l (0.34 mL, 4.43 
mmol) SrtD*., 3 mfmWVfc. KfoU&mz 1 M 7jc^^hU^A7iC 

u^^^A^p^h^yv- (A^-y->/^^x^;w 3:i i : » t#t 

U ft^tlfe^^^^X^X— rjU'^UTlIl^i (178mg, iR^ 453!) 

10 U!^ 151-153 'Co 

•HNMR (CDC 1 3 ) 6 1.24 (6H, s), 1.26 (6H, s), 2.19 (2H, s), 2.70 (2H, s), 4.85 
(2H, br s), 6.72 (1H, s), 7.37 (5H, s), 7.72 (1H, s)„ 
MMW 2 2 8 

- (3, 4, 8, 9-5r h y t F P -3, 3, 8, ^)V-\-7 oc x;i/ 7 P 

15 [2, 3-b] -i V * 7 U >-6-< 

3, 4, 8, 9-fN7t K P-3, 3, 8, 8-7 h 7^f;H-7xZJl/-6-7 P [2, 3-h] -f y * 
/U>7$> (485 mg, 1.51 mmol) Mi^h'JXr^75> (0.23 mL, 1.67 
mmol) 0 N,N-y^rJWA7$F (6 mL) if«lC*ftT^nD^S7i-;|, 
(0.22mL, 1.67 mmol) ^JPx., £jaT? 4 Nfffift^bfe. MJXtVKT$> (0.12 
mL, 0.84 mmol) Dn^7i^ (0.11 mL, 0.84 mmol) £»IU $ 

sic 4 #wm&T*m#Ltt. \z ^)vr^ >mmm. 005 mg , 4.53 

mmol) &ckt£HJX9MK7$> (0.63 mL, 4.53 mmol) gi&T 15 P#55 

BMxm 3:1 L-i) \zmL^X.?Jl,x-r)UftZ®M*<kZl!:Tmmfc& 
#1 (305 mg, JR# 54%) £#7c 0 
M£ 209-211 t^o 

'HNMR (CDClj) 6 1.24 (6H, s), 1.25 (6H, s), 2.18 (2H, s), 2.69 (2H, s), 2.86 
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(3H, d, J = 5.0 Hz), 4.86 (1H, br q, J - 5.0 Hz), 6.47 (1H, s), 7.37 (5H, 
s), 7.75 (1H, s)o 
MMM 2 2 9 

2-[(3, 4, 8, 9-T" h.7 b H D-6-* b^>-3, 3, 8, 8~r h 7 ^fJH-7i^7 n 

5 [2, 3-hH v u >-5~f;» pww-iH-f y-r > 3(2H)-v:t> 

3 > 4, .8, 9-# 1> #k ]>* &H5r^Mre^3» 8* 8--t K^A^M-v* -e.-;|,^I3,[.2. 3-. 
hHV3VU> (796 mg, 2.37 mmol) £g« .(3 iL) fc&fcU N-(bFD^ 
^WM.7W$H (462 mg, 2.61 mmol) fcftj*., igT 2 P$|fflj*#bfc, 
• R«S^*lC7KSffi€f, »Btx^;|/T?2IaIj*Hl-bfc 0 £fr1*fcW*H£7M5J;lJC 

8:1 ©#t 5:1) &£tlftM&i?X5-)),3L-T)\'TM&lsTmm{£&to 
(506 mg, JR^ 43JK) 

fift/nC 193-195 "Co 

15 'HNMR (CDCg d 1.25 (6H, s), 1.28 (6H, s), 2.12 (2H, s), 2.81 (2H, s), 3.96 
(3H, s), 4.92 (2H, s), 7.37 (5H, s), 7.69-7.71 (2H, i), 7.81-7.85 (2H, m) 0 

mmw2 3 0. 

3, 4, 8, 9-t- h 7 b K P-6-* h 3, 8, 8-x h y * f;hl-7zZjP-5-7 D 
[2, 3-hH 73V U>>t^>T^> 
20 2-[(3,4,8,!l-fh7tHn-M 3, 8, 8-f h 7 XfJH-7 x "^7 D 

[2,3-b]-f V*J U >-5--f ;W ^^H-lBh-r V-f > H-;H,3(2©-^*> 
(6.94 g, 14.0 mmol) © X^/-;!/ (40mL) IfjWftlCk H7^>-*3ft« (0.71 
mL, 14. 7 mmol) £jjn*_» 3 Pt^MM^bfc. M^-&t)(Cv-f V 7°D h°;i/X- 
tMI^S^ *rtBU^i§51RbL 5^lc 1M imftfrYW kimWLt.i& 

25 sun*., w«s^ai, *s&ftnx^7?aiwbfc. ^m^mmxtf-vv 

# 7A7PYh^77^- (IPKx^KOftWHlx^/ h U x=p;kt 5 
> 50:i) tftu ^+it>-vx^;i/x-x;^?>^ft^-&T^^b^ 

(3.46 g, » 68» £#fc 0 



WO 01/70746 



352 



PCT/JPOl/02277 



M& 140-142 *C 0 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.28 (6H, s), 2.13 (2H, s), 2.71 (2H, s), 3.86 
(2H, s), 3.97 (3H, s), 7.38 (5H, s) e 

mmm 231 

N- [ (3, 4, 8, h 7 k K P-6-* h * ^>-3, 3, 8, 8-7 h 7 * ?)lr-l- 7 xx;P y a 

t- h 7 * fJH-7xz;H-7 □ [2, 3-h] -f V * j U * >T $ >d> 
^$»£#7c. JR* 84Xo 

Bb£ 205-208 *C (> ? X5 1 ;PX-^;V-A^i7-» 0 

'HNMR (CDCg <5 1.23 (6H, s), 1.28 (6H, s), 2.14 (2H, s), 2.79 (2H, s), 4.00 
(3H, s), 4.53 (2H, d, J = 5.4 Hz), 5.86 (1H, br s), 7.37 (5H, s), 8.17 (1H, 
s)„ 

H»J2 3 2 

N-[(3, 4, 8, 9-er h 7 1 H n-6-pt h=^>-3, 3, 8, 8-5" h7^?JH-7i->7D 
[2, 3-h] <V+yiJ >-5-T )V) * J-M 7± h 7 S. H 

3 0 £H»©;frjfefc: < fc t) 3, 4, 8, 9-jh7k H D-6-* h*->-3, 3, 8, 8-x 
h7^^H-7x-;H-7D[2, 3-h3-f 7*/ U >**>7S >A»6«i^ 
90« o 

Hft/fe 164-166 *C (^x^;px-7^-vvh*-» o 

'HNMR (CDC1 3 ) * 1-23 (6H, s), 1.28 (6H, s), 1.97 (3H, s), 2.14 (2H, s), 2.78 
(2H, s), 3.99 (3H, s), 4.48 (2H, d, J == 5.6 Hz), 5.74 (1H, br s), 7.38 (5H, 

S)o 

^»J2 3 3 

N-[(3,4, 8, 9-7h7h KD-6-* S*->-3, 3, 8, 8-x h 7 ^^hl-7x^7D 

[2, 3-bH v4v u >-5--r;p)^^;w^m 

£J6fcl2 2 7 tKflSfc^&fc.tr) 3,4,8,9-fh7bFD-M h^v-3, 3, 8, 8- 
X K7^f)H-7x-;H-70[2, 3-hM y *y U >^>.7$^» 
59!L 
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K£ 172-174 *c (i?x^;PX-x;l/-^\^» 0 

'HNMR (CDC1 3 ) 6 1.24 (6H, s), 1.27 (1..8H, s), 1.28 (4. 2H, s), 1.58 (2H, s), 
2.13 (0.6H, s), 2.14 (1.4H, s), 2.77 (2H, s), 3.98 (2. 1H, s), 4.00 (0.9H, 
s), 4.38 (1.4H, d, J = 5.8 Hz), 4.45-4.58 (1.4H, m), 4.46 (0.6H, d, J = 5. 8 
5 Hz), 4. 80-4. 95 (0. 6H, m), 7. 33-7. 38 (5H, m)„ 

5-^D^^^-3, 4, 8, 9-rh7t h^>-3, 3, 8, 8-x h 7*^)V-\-7 

xx;i/y a [2, 3-hM y*y »j y 

3, 4, 8, 9-x K7 k h^>-3, 3, 8, 8-T>7^f;H-7i^7D[2, 3- 

10 h]-TV^yiJ> (7.12g, 21.2mmolK/^^£X;io f tF (94X) (1.02g, 31.8 
mmol) &£Z£^{kj-hVv& (2.51 g, 24. 4 mmol) <DWM (6.07 mL, 106 mmol) 
(3.39 mL, 63.6mmol) *j}U%.. 90 "CT 15 «j!J$Lfco SlS 
^^iC>JC7jc^a^ vX^;VX-x;PT», M7> ; EX77j<T4>fi]> «x 

n-7h^^7^- (s\*n->mMx-?-)i 7:1 5:1) ic^u mmit^m 

(4. 57 g. W 50K) 

'HNMR (CDClj) 6 1.28 (12H, s), 2.14 (2H, s), 2.71 (2H, s), 4.03 (3H, s), 
20 4. 65 (2H, s), 7. 38 (5H, s)„ 

mmm2 3 5 

3, 4, 8, 9-Th7tFo-6-^ f^>- 5 _(;* h^t^DS, 3> g>8 _- 
1 - 7 x x;i/ 7 D [2 , 3-h] -f y * 7 y 

5-7 DqE7^;|/-3, 4, 8, 9-jh7t F D-6-^< v-3, 3, 8, 8-7=- h 7 *^)V-\-7 
25 xx;P7D[2,3-h]-fy^7U> (1.84 g, 4.30mmol) <D*$> J-)V (10 mL) f& 
ttKl 28* 7-h'J-7A/h*yh7^^y-« (0.91 mL, 4.73 mmol) £JDX., 
S^T 1 60 TCT 1 28* ^-bU^A^b^vhV^^y- 

;p«MR 0.82 mL, 9.46 mmol) SriijjpU 60 'CT 1 ^S^bfc 0 KfiM^ 



D:<WO oi7r»7*«Ai 1 •> 



WO 01/70746 „ 

PCT/JPOl/02277 

354 

»BE*«bfc. MSIItt->'J *m-7A^ DT h if 77^ - (A^ij->/ 

*U 4 M ttflak^/ifiRx^Wffift (0.77 bL) zmz, ft&n&M*iH* x 

^PT^LT^b^ (l. 16 g, W 65%) 
143r-14&,'C 0 , 

JffNMR d (6H, s), 1.44 (6H, s), 2.16 (2H, s), 3.15 (2H, s), 

3.29 (3H, s). 3.99 (3H, s), 4.50 (2H, s), 7.63-7.66 (5H, m) 0 

mmM2 3 6 

5-(X h*5s*9-M-* t 4, 8, 9-fh7t KD-6-* h*~>-3, 3, 8, 8-r N^^h 

5-:/D**^8, 4, 8, 9-5r K 7 1 K n-6-j* h^^-3, 3, 8, 8-x b^^JV-l-y 
xx;^D[2,3-h]-fy+/»J> (374 mg, 0.873 mmol) ©x*/-», (3 mL) « 
fcfclSW- h U £A (143 mg, 1.75 mmol) *«ktf 2 M U 

(2 ml> tjDA, 60 ct? 2 mm. m»t 8o t T 2 mmtvk. £J6H£tt 

^7A^DYh^77^- (M^>/|»X3VP 5:1) fcftU«|ft^ 

®amiQi««^ znmwz^Mzmmv. 4m tub^/n^vi«** 

JDA, MfflM&U ^x^x-x;P^6»^$*T3»fc-&« (191 mg, JK 
* 51*) 

137-139 r 0 

'HNMR (DMS0-d 6 ) 6 1.14 (3H, t, J = 7.2 Hz), 1.26 (6H, s), 1.44 (6H, s), 2.16 

(2H, s), 3.16 (2H, 5 ), 3.49 (2H, q, J = 7. 2 Hz), 3.99 (3H, s), 4.54 (2H, s), 
7.63-7.78 (5H, m). 
^660*2 3 7 

3, 4, 8, 9-x h 5 fc K D-6-* 5,-3, 3, 8, 8-7- h 7 * x X ;H>-7 P 

[2,3-hH V3vy>^y-;p 

**^ 3 . 4, 8, 9-t- h 7 1 KD-6-* h^-Z, 3, 8, 8-x h5*7JU-l-7 
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x-;i/7P[2,3-h]-ry^/U> (289 mg, 0. 675 mmol) 
(506 mg, 5. 06 mmol) (D \,l-¥**V> (3mL) cfe^OCzk (3mL) 60 

5 Mmmmhtco mfe*^M&isv xtfjuij ? h 7*77 ^ ~ k^u->/ 

(159 mg, 1K$ 65*) £#fc„ 
160-163 V 0 

'HNMR (CDCI3) 5 1.25 (6H, s), 1.28 (6H, s), 1.97 (1H, t, J = 6.0 Hz), 2.14 
10 (2H, s), 2.75 (2H, s), 4.00 (3H, s), 4.74 (2H, d, J = 6.0 Hz), 7.38 (5H, s)„ 
MMM 2 3 8 

5- (7)V* U * =^)V) -3, 4, 8, 9-fh7h H D-6-* h 4 ~>-3, 3, 8, 8-^ h 7 * J- )V- 

\-y*.-)i7 u [2, 3-hH v^v u >mmm. 

5-^D^^^-3, 4, 8, 9-fh7t b*z/-Z, 3, 8, 8-x h 5 *^)\>-\-7 

15 x-;i/7D[2,3-h]^y^y U> (289 mg, 0.675 mmol) <D7±b~hV)V (5mL) 
Mfc7^Vb^7U^A (Xyiz-F^-Yn^) (118 mg, 2.02 mmol) 18-7 
7>7>-6 (534 mg, 2. 02 mmol) ^Mtl, 80 *CT 7 NfW#Lfe„ 7izhnhU 

10:1 (Dm 5:1) fc#tb, ^b^O»^S^#^ o ^tl$«X^;H3^ 

mit&m (230 mg, sm u%) *ntc 0 

Hb& 146-158 *C 0 

25 'HNMR (DMS0-d 6 ) <5 I. 26 (6H, s), 1.45 (6H, s), 2.15-2.23 (2H, m), 3.22 (2H, 
s), 4.04 (3H, s), 5:57 (2H, d, J = 48.0 Hz), 7. 63-7. 80 (5H, m). 

mmw2 3 9 

3, 4, 8, 9-t- h 7 t H O -6-^ h * v-3, 3, 5, 8, 8-^ > 7 ;* ^ )l/-l- 7 1-^70 
.[2,3-hHv*y U>^Jg 
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S-^D^^/M. 4, 8, 9-Th7h H P-6-* h^-Z, 3, 8, 8-:r h ^^)W\~y 
x-;i,:7n[2,3-hHy*/y> (290 mg, 0.677 mmol) 0^DD^>f> (3mL) 
®MlZ*m<thV7?)l,Tf (0.91 mL, 4.73mmol) ^TJC 2, 2'-7yt:x H V 
7>PnhU;W (11 mg, 0.0677 mmol) 80 "CT 2 mmmWLtc 0 2u 

-&T^m^#l (63 mg, i&m 24%) 
138-140 

'HNMR (DMSO-oV (5.1.24 (6H, s), 1.45 (6H, s), 2.12 (2H, s), 2.17 (3H, s), 
3.08 (2H, s), 3.99 (3H, s), 7.58-7.76 (5H, m). 
H»J2 4 0 

3, 4, 8, 9-Th7t K D-6-* h*«>-3, 3, 8, 8-^ h^f;H-7x";H-7 □ 

a v*y u >7-t k - h y ;p 

5-^D^E *3^-3, 4, 8, IHr h 7 k K D-6-* h4->- 3 , 3, 8, 8-fr h 9^^1-7 

x-;P7D[2,3-h]-<y^yy> (947 mg> 2.20 mmol) o n,n-^^;^;pat 

5 H (9.5 ML) «F»fc'>T>fls*yer A (143 mg, 2.20 mmol) ?K (2.25 mL) ® 
**J0A, SfiT 3 IWLfc, fiftBa*fc**tt* gfii^T2@i 

ffl Lfc. ^fc-e-*:******^^^,^^ S y ^*«fjrwftfn 2 

D?h ^ 7 ^ (^*>/i»X^ 5:1 3:1) fc«u A*U->-5> 
X^l-fM5«iftSfTi!ift^ (465 mg, JR* 563!) 
§1£ 95-96 °C 0 

'HNMR (CDC1 3 ) ^ 1.28 (6H, s), 1.28 (6H, s), 2.15 (2H, s), 2.68 (2H, s), 3.74 
(2H, s), 4.03 (3H, s), 7.38 (5H, s)„ 
mMM2 4 1 

3, 4, 8, 9-Th7t H D-6-* ^>- 3 , 3, 8, WH-7i=^- 7 D 
[2, 3-hH y *y y > m x^xxfJUiS 

3, 4, 8, 9-fh5h H P-6-* v-3, 3, 8, ^-1-7x^-5-7 P 
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l2,3-hMv*/<)>7±h-bV)l (4.01g, 10.7mmol) © x ^/-;p (36mL) 
»*fc*ftT»SII (2.34mL, 43.8mmol) £flD7L 60 ^r B 1Jn«^Lfc 0 

■HNMR (CDC1 3 ) (5 1.23 (6H, s), 1.28 (6H, s), 1.28 (3H, t, J = 7.1 Hz), 2.14 
(2H, s), 2.59 (2H, s), 3.73 (2H, s), 3.92 (3H, s), 4.18 (2H, q, J = 7.1 Hz), 
7.38 (5H, s). 

io cn^mmx.^Mmmu 4 m mimmmm^jmm^^ mmmmv. 

^m{k&%> (2. 58 g, ffm 5330 &#fc 0 

»HNMR (DMS0-d 6 ) 6 1.21 (3H, t, J = 7.0Hz), 1.26 (6H, s), 1.42 (6H, s), 2.17 
(2H, s), 3.08 (2H, s), 3.78 (2H, s), 3.96 (3H, s), 4.91 (2H, q, J = 7.0Hz), 
15 7.63-7.80 (5H, m)„ 
■ mmM2 4 2 

3, 4, 8, 9-r h 5 fc K b-6-* h*S/-3, 3, 8, 8-t- h7^?JH-7x-;H-7D 

C2,3-h]<y^y y>B« . 

3, 4, 8, 9-fh7hFD-6-^^ 5>-3, 3, 8, 8-x h 7 * 3^-1-7 x - ;W5-7 P 
20 [2,3-hHV*/.y>»» X^X^^;P (750 mg, 1.78 mmol) © 

(5mL) JgjRfc 5M *»^>y»7A7K*Sat (2 mL) £Jq?L 5 ftffljt# 

bfeo x*/-;j,£«fflg£u SSJCTKSa^ ^-Y77°nfc: 0 ;i/X-x;i/T^ 
^bfco ?K1^ 2M JSBIT pH3.5 iU *fl5^-h>J»>ASJp/L, fb7tFD 

25 ftfgu ^*^>-^x^;px-x;i^6JlSftft**T«ift^» (176 mg, iR 
m 25%) &|§fc 0 

225-245 t 0 

'HNMR (CDClj) 5 1.25 (6H, s), 1.27 (6H, s), .2.13 (2H, s), 2.61 (2H, s), 3.74 
(2H, s), 3.94 (3H, s), 7.38 (5H, s)„ 
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2 4 3 

3, 4, 8, 9-fh7k H D-6-* 3 , 8 , h 5 ^; H -7xz;H-7 D 

[U-U^V+/.J>^ (499 ffi g, 1.27 nmol) 0 N,(i-^ WM7 , H 

ttT 10 «*ftbfc*ftT>^ A (75 mg , 1.40 .oo * 

<fcINhUx^7$> (0.20 mL, 1.40 mnol) SJp*, IlT 1 m , 60 tT 

fc^***±tfttW^hy^AaW(« (2®) TftjfK Mfc^y^ 
±TMfc 531, MEEWkBVrc. #5n&^S^Vx^WtTi 
Sffc^fe (358 mg, JR^ 72X) §f§fc„ 
M 171-176 "C„ 

'HNMR (CDC1,) 6 1.27 (6H, ,). 1.29 (6H, s), 2.15 (2H, s), 2.74 (2H,-s), 3 65 
(2H, s). 4.00 (3H. s), 5.22 (1H, br s), 5.80 (1H, br s), 7.40 (5H, ,). 
4 4 

3, 4, 8, 9-fh7t F D-6-* h* v-N, 3, 3, 8, W^^^, p 

20 J|g$ 73*. 

®b& 187-190 "C K++J-» D 

'H NMR (CDCIj) a ..23 (6H, s), ,.30 (6H. s). 2.15 (2H. S ), 2.69 (2H, s) 2 76 
<3H, d, 1 = 5.2 Hz), 3.63 (2B, s), 3.96 (3H, s), 5.68 (1H, br s), 7.38 (6H 
s). 

25 *1S«2 4 5 

2- [ (3. 4, 8. )-fh7t H P-f-tKP* ->-3, 3, 8; 8-x h y X 9MM- 7x^7 
o [2, 3-hH y + , y 5-H*) W «:ih y-f > H-;WI, 3(2H)-y*> 
£»J 22 9 fcWMS«B= * D 3, 4. 8, 9-? h 5 1 F P-3, 3, 8. 8-? h 5*=™ 
-'-7x-;M-7 D [2,3-h]-fy*y.j/_;^ 6gaft&1&s# ^ ^ ^ 
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n& 239-242 °c ($?x^;px-x;p-^u-». 

'HNMR (CDC 1 3 ) 6 1.28 (12H, s), 2.15 (2H, s), 2.98 (2H, s), 4.94 (2H, s), 
7.35 (5H, s), 7.73-7.77 (2H, m), 7.86-7.91 (2H, m), 8.08 (1H, br s). 
mmM2 4 6 

5 3, 4, 8, 9-fh7t H P-6-b H P*->-3, 3, 8, 8-x h ;hl-7xz;H-7 D 

yOD^^MfJl/X-f^ (0.052 mL, 0.684 mmol) ££0^7;!^ X 7 A 
(91 mg, 0.684 mmol) © 1,2-^DDX#> (2 mL) ^K^K&T 3, 4, 8, 9-7- 
h^t HP-3, 3, 8, 8-x h 7 * J-)V-\-y x-JH-7 D [2, 3-h] rf V U 7 
10 (200 mg, 0. 622 mmol) S^T 5 P#P B 1jf#Lfco Kfom i &m*7k\Z& 

. htfyyj- (s\*V->mW&L^JWhVJ:?)\,T$> 25:25:1 OMfj^XrF 
15 ;iVMJX5P;i/75> 50:1) Jc#fcU ^^>-«x^;i^ ^Mtit^xm 
mfc&ty (31 mg, i» 1430 £#7c„ 
Hftj^C 210-230 °C 0 

'HNMR (CDC1 3 ) 6 1.28 (6H, s), 1.32 (6H, s), 2.13 (2H, s), 2.77 (2H, s), 4.84 
(2H, s), 7.34-7.44 (5H, m) 0 
20 H»J2 4 7 

1- (2-^D 7 xXjW-3, 4,' 8, 9-x h 7tH P-6-* b^>-Z, 3, 8,8-rh7^ 
)|/7 D [2, 3-h] -f V + / rj 

2- 7D^>y~ hu;p (3.92 g , 2 1. 5 mmol) <Dh)VX.> (12 mL) 

(12 mL) mmiZ^rmmm (2.52mL, 47.3 mmolh ^ViT2,3->?h:HD-7-^ 
25 H + > / -2,2-^p<5 1 ;P-5-(2-^^)l/-l-7'P<x;|/)^>y7^> (5.00 g, 21.5 
mmol) ©h;l/X> (12 mL) »^p^., 80 "CT 1 B#M^b7c 0 Efcig&fcfc: 
7jC 7 J<£&#\ 7kM*ftm, ST>^-T7KT4'fP, Wx^T2|EiamL7c 0 
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- (^Wmm^Jl 20:1 ®ft 10:1) fcftU Mfc**©*^** 

'HNMR (CDCg 6 1.23 (3H, s), 1.29 (3H,s), 1.33 (3H, s), 1.38 (3H, s), 2.00 
OH, d, J = 16.1 Hz), 2.17 (1H, d, J = 16. 1 Hz), 2.68 (1H, d, J = 15.7 Hz), 

2-80 (1H, d, J = 15.7Hz), 3.91 (3H, s), 6.60 (1H, s), 7.17-7.42 (3H *)' 

1. 56 (1H, I = 8.0 Hz). 

mmfc&w (3. 27 g , jk^ 34*) znrc 

'HNMR (DMS0-d 6 ) 6 1.21 (3H, s), 1.24 (3H, s), 1.47 (3H, s), 1.50 (3H s) 
1.99 (1H, d, J = 16.4 Hz), 2.12 (1H, d, J = 16. 4 Hz), 3.11 (1H, d, J = 1 7 2 
Hz), 3.29 OH, d, J = 17.2 Hz), 3.95 (3H, s), 7.14 (1H, s), 7.56-7. 68 (3H, 
m), 7.89-7.93 (1H, m)„ 
2 4 8 



15 



20 



l-iZ-(2-y^Jl) 4, 8, 9-:f h 9 h H D-6-* h^>-l 3, 8, 8-5^ h 

•jyi^jvyu [2, 3-hH V4- y u > 

1- * 7x^) -3, 4, 8, 9-rh7h H D-6-* h *v-3, 3, 8, 8-^ h y * * 

;^P[2,3-h]^V^/U> (622 mg, 1.50 m mol), .^cX h u^-2-7^- 
»TT (590 mg, 1.65 .ol) ©fh7hHD77> (6 mL) I«^p Dlf 
X(h.J7x_^X7^);^^A(II) (53 mg, 0.0750 mmol) 

(14 mg, 0.0750 mmol) ftjp^ 24 iFMlgU hV^)V-2-y y 

~ )lTr m m - L65 minol > is mmmmmmvrc. 

D->MM^Jl 100:1 (DM 10:1) fc&U ^H-^-a^^^ 
25 r^b^-B-T^Sfb^tl (114 mg, iR^ 19*) £^ Co 
fife/nC 126-128 "C 0 

'HNMR (CDCU 6 1.27 (6H, s), I. SO (6H, s), 2.27 (2H, s), 2.71 (2H s) 3 93 
(3H, s), 6.46-6.49 (1H, m), 6.63 (1H, s), 6.68 (1H, d, J = 3.4Hz), 7.31-7.47 
(3H, m), 7.69-7.74 (2H, jd) 0 
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HMI2 4 9 

3, 4, 8, F 5 h F D-6-* F*^-3, 3, 8, 8-^ F 7* 3^-1- [4- (2- If U 
7 x 7 D [2, 3-h] -f V + / U > 

»2 4 8 tmntDXmzZY) l-(4-^ot7i-J|/)-3 ) 4,U-fh7h FP 
5 -6-^ F 3^>-3, 3, 8, 8-x F 3M1/7 n [2, 3-h] V*/ U >&<i;75 F U 7*5P;)/- 

jRjft 127-129 ^ (A^1t» 0 

'H NMR (CDClj) 6 1.26 (6H, s), 1.30 (6H, s), 2.32 (2H, s), 2.70 (2H, s), 3.93 
(3H, s), 6. 62 (1H, s), 7.22-7.30 (1H, m), 7.52 (2H, d, J = 8. 4 Hz), 7.76-7.79 
10 (2H, m), 8.04 (2H, d, J = 8.4 Hz), 8.72 (1H, d, J = 4. 8 Hz)„ 



^»J2 5 0 

3, 4, 8, 9-rh7tHD-6-^ F^v-3, 3, 8, 8-5" F^^^-l-[2-(2-HU *?—)V) 
7x~JW 7 P [2, 3-h] -r V 3V y y 

mmm 2 4 8 tmm<D^mz^ o i-<2-7*p^7xx;w-3, 4, 8, 9-x f ? t f p 

15 -6-^ h^y-3, 3, 8, 8-x h7^^7P [2, 3-hM V=¥/ V >&£tfhV 7*^)1- 

Bkj& 120-122 <c (a^>->?x^x-x;Wo 

'HNMR (CDClj) 6 1.13 (3H, s), 1.17 (3H, s), 1.25 (3H, s), 1.28 (3H, s), 1.98 
OH, d, J = 16.2 Hz), 2.42 (1H, d, J = 16.2 Hz), 2.64 (2H, s), 3.85 (3H, s), 
20 6.45 (1H, s), 6.99-7.06 (1H, m), 7. 35-7. 50 (5H, m), 7.65-7.70 (1H, m), 
8.41-8.44 (1H, m). 
2 5 1 

3, 4, 8, 9-5" F ^ h FD-6-^ F^v-3, 3, 8, 8-5" hy^ 1 - [3- (2- tf >J z/~)l) 
7 x -;i/] 7 P [2, 3-hH 74V U > 

25 mm* 4 8 tmmo)^mz^r) f >j ^jvrt^m^xmm^ 

H£ 137-139 V (^X5 i ;i/X-7 i ;V-A^» 0 

'HNMR (CDC1 3 ) 6 1.28 (12H, s), 2.28 (2H, s), 2.71 (2H, s), 3.93 (3H, s), 
6.63 (1H, s), 7.20-7. 25 (1H, m), 7.42-7.55 (2H, m), 7. 74-7.77 (2H, m), 
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8.03-8.07 (2H, m), 8.69 (1H, d, J = 5.0 Hz) „ 
MMM 2 5 2 

3, 4, 8, 9-t- h 7 1 h^>- 3 , 3 , 8, 8-eP S ^3VlM-[3-(2-^xx,l,) 7 

xn;W 7 p [ 2 , 3- h ] ^ y^y ,j > 

5 *»42 4 8 tPWlWfSfcio Mj^Wx^m^T»^ 
lto£S&». W 3-7X, 

172-175 *C (yI^x-f;P-A^H-» 0 
'HNMR (CDCI3) ^ 1.28 (6H, s), 1.31 (6H, s), 2.28 (2H, s), 2.72 (2H, s), 3.94 
(3H, s), 6.63 (1H, s), 7.06-7.10 (1H, m), 7.29-7.44 (4H, m), 7. 62-7 69 (2H 
10 m), ' 

MMM 2 5 3 

3, 4, 8, 9-r h ^ t H D-6-* h^>- 3 , 3> 8, 8-x h ^5P;M-[3-(5-tf U ^ V~ 

;i/)7x-ji/]7n[2 ) 3-h]'fv^;u> 

^-7^1x> (2.20 g, 17.1 mmol) 0 I,2-^M->X*> (20mL) Mfcth 
(431 rng, 18.8 noi) sjp^ IsZMT? 1.5 *|B»#Lfc. *<$T*PD 
hU^^rr (2.91 g, 14.6m.o1), *® 10 ^Mlte 5-^D^tf»J 5 ^> (2 . 0 
g, 12.6mn.ol) ifiT2iF«tf Co U-S>* K*5,x*>*«ffiB 

!^ 141-143 *c (^x^;px-^-a^» 0 

'HNMR (CDClj) 5 ( 6H , s ), (6H , s)> ^ ^ s)> , ?3 ^ ^ g ^ 

(3H, .). 6.64 (1H, s), 7.46-7.67 (4H, m), 8.99 (2H, s), 9.22 (1H, s). 
MM&i 2 5 4 

3, 4, 8, 9-:r h 5 1 K D-6-* ^ v-3, 3, 8, 8-x h [2.(4-1? ,j 

7 xx;w 7 p [2, 3-h] -r u > 

1- (2-7 D * 7x^-3, 4, 8, 9-rh7t H D-6-* h ^>- 3 , 3, 8, 8-^r h 5 * * 
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;U7D[2,3-h]<V^y U> (558 mg, 1.35mmol) *5«fctf 4-tf U^x;P#o>& 
(248 mg, 2.02mmol) © l,2-y^h^yi^> (6 mL) &J;?3*X^/-;i, (2 mL) 
mmzzm-fhWA (236 mg, 2.23mmol) tK (2mL) mWt&kXf^hy^Xih 
U7x^;i/*X7^»A°^^^A(0) (66 mg, 0.0567 mmol) £iOx., ^*#H 



(^^•b-^/BraiX^ 20:1 <D'& 3:1) ^X^X-^-^1j->^ 

^m^it^xmmit^ (200 mg, to 36*) 

10 BRjft 187-189 *C„ 

'HNMR (CDClj) 5 1.09 (3H, s), 1.25 (3H, s), 1.28 (6H, s), 1.94 (1H, d, J 
= 16.3Hz), 2.13 OH, d, J = 16.3Hz), 2.60 (2H, s), 3.84 (3H, s), 6.44 (1H, 
s), 7.24 (2H, d, J = 6.2 Hz), 7.36-7. 52 (4H, m), 8.44 (2H, d, J = 6. 2 Hz) „ 

mmm 255 

15 3, 4, 8, 9-fh7t F P-6-* h^Fv-3, 3, 8, 8-x h ^7W!/-l-[4-(4-t! U *J-)V) 
7 x-JW 7 D [2, 3-h] V*J U >-imt1& 

mmm 254 tmmo^m\z^ x> i-(4-^d^7xxjw-3, 4, 8, 9-7- h ^ b ho 

-6-X h*>--3, 3, 8, 8-7" h 7 *^)V7 P [2, 3-h] V >J >fr ^^M^tKD 

£ft£St^X5P;WC}§#pu 4M ^Wm/g^x^M^lin 

20 WISU ^^^-^-»x^;^e,^ft$ii-T^Mt;^#;^#feo 
W 51*. 

H5-H7 °c 0 

'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.48 (6H, s), 2.70 (2H, s), 3.19 (2H, s), 
3.96 (3H, s), 7.13 (1H, s), 7.86 (2H, d, J = 8.4 Hz), 8.27 (2H, d, J = 8.4 
25 Hz), 8.35 (2H, d, J = 6.6 Hz), 8.96 (2H, d, J = 6.6 Hz). 
H»J 2 5 6 

3, 4, 8, 9-fh7t F P-6-* h^v-3, 3, 8, 8-7=- h ^^^-l-[3-(3-t: 'J y"jW 
5 4tmU<Djjmz&t) l-(3-7'D^7i-J|/)-3,4,8 ) 9-fh7t Ho 
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-6-* 3, 8, 8-f h 7^5 1 ^7D [2, 3-h]< y \) >&£tf 3-(vX^ 

'HNMR (CDC 1 3 ) 6 1.27 (6H, s), 1.30 (6H, s), 2.25 (2H, s), 2.72 (2H, s), 3.93 
5 (3fl, s), 6.63 (1H, s), 7.33-7.63 (5H, m), 7.85-7.93 (1H, m), 8.58-8.61 (1H, 
m)v> 8*87- ClB,, 1= 2.6., HzX.*, 
MtoM2 5 7 

3, 4, 8, 9-x h 9 1 H P-6-* h^>-3, 3, 8, 8~r h ^^^-1- [4-(3-tf U i?-)l>) 
7xZ;W7D[2,3-}i]^V+y U>X&^| . „ 

10 &MM 2 5 4 i W«©^rj*fc«fc D l-(4-^D^7x-;W-3, 4, 8, 9-fh7kFn 
-6-^ h + ^-3, 3, 8, 8-t- Yv^)Vyu [2, 3-hH y+yij 3-(yx^ 

15 'HNMR (DMSO-d,) 5 1.22 (6H, s), 1.48 (6H, s), 2.29 (2H, s), 3. 19 (2H, s), 
3.95 (3fl, s), 7.13 (1H, s), 7.82 (2H, d, J = 8.4Hz), 7.92-7.99 (1H. m), 8.16 
(2H, d. J = 8.4 Hz), 8.74 (1H, d, J = 7. 8 Hz), 8.87 (1H, d, J = 5.0 Hz), 9.31 
(1H, s)„ 

20 1 - [3- K > y 7 7 >-2-< ;P) 7 x x;P] -3, 4, 8, N ^ t H P -6-* h * 5,- 
3,3, 8, 8-T-h^^.^;P7D[2, y ij > 

mmm 5 4 tra»©^j*fcj: d i-(3-7*nt7x-;w-3, 4, s, 9-7=- h ? t hp 

-6-y h^>-3, 3, 8, 8-x H P [2, 3-bH 74V U >&<fctf 2-^>\Ty 

25 H£ 1 60-1 61 "C K+iJ->-^x^;i/x-T-;p) 0 

'HNMR (CDCI 3 ) a 1.29 (12H, s), 2.29 (2H, s), 2.32 (2H, s), 3.94 (3H, s), 
6.65 (1H, s), 7.07 (1H, s), 7.23-7.33 (2H, m), 7.37-7.61 (4H, m), 7.88-7.93 
(2H, b). . 

mmm 259 



WO 01/70746 



365 



PCT/JP01/02277 



3' -(3, 4, 8, 9-7" hy\i H P-6-y K*~>-3, 3, 8, 8-t- h 9 ^)Vy P [2, 3-h] -f V 

*y u >-w;w [i, f-t: 7i-;w-4-7$ > 

MM 2 5 4 t TOO^tfefc J: 0 l-(3-^D^7x-;W-3, 4, 8, 9-5=- h ^ h H D 
-6-y h^->-3,3,8,8-xh7^^7P[2,3-b]-ry^y U>^yC 4-(l,3,2- 

'HNMR (CDC1 3 ) <5 1.26 (6H, s), 1.29 (6H, s), 2.26 (2H, s), 2.70.(2H, s), 3.72 
(2H, br s), 3.93 (3H, s), 6.62 (1H, s), 6.74 (2H, d, J = 8.8 Hz), 7.30-7.57 
(4H, m), 7.43 (2H, d, J = 8.8 Hz). 

N-[3' - (3, 4, 8, 9-rb7t H P-6-y h3->-3, 3, 8, 8-t- h 3 *^)Vy a [2, 3-hH 

y * y u >-w M [ij • - if y x - ;w -4-r ;W7th7$K 

^is^j3 o tmn<Djjmz£V) 3*-(3, 4, s, 9-^ h? t np-e-y k*>- 

3, 3,8, 8-x h^^^^O [2, 3-h] -TV^y U>-i_^; W [l.l'-tf^x-^].^ 

15 7^y^ibmmit^^mz. 0 ^mn% 0 

Sl£ 224-225 V (^X^l/X— ^;i/-^\^-^»o 

'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.29 (6H, s), 2.18 (3H, s), 2.25 (2H, s), 2.71 
(2H, s), 3.93 (3H, s), 6.62 (1H, s), 7.32-7.60 (9H, m) 0 
»M2 6 1 

20 N- [3* - (3, 4, 8, 9-x h 7 b K P -6-y h * v-3, 3,8 > 8-fh7^^7D[2 ) 3-h] 

y^;u>-i-fjw[i,i'-t*7x-jn-H^^>^>7$ f 

H«!l2 2 2 tmm<D^mz^lr) 3'-(3,4,8,9-:r t Fp-6-y h^~>- 
3, 3, 8, 8-^ h 5 y O [2, 3-h] -J* 7 3V U )V) [1, l'-\fy x ~ ;i/] -4- 

7$>^i^^>7J^ZJl//7D'J F^^*®^^^#7c„ JR* 81X 0 
25 Sl& 228-230 T; (vX^;i/X-^-^\=Hj->) o 

. 'H NMR (CDClj) 6 1.30 (12H, s), 2.25 (2H, s), 2.73 (2H, s), 2.89 (3H, s), 
3.93 (3H, s), 6.63 (1H, s), 7.22-7.57 (8H, m). 

nmm 262 

3' - (3, 4, 8, 9-x h 7 1 H P -6-y F * ~>-3, 3, 8, 8-jh7^ 5^7 P [2, 3-h] ^ V 
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U >-\-^)V) [lJ'-b'7xZJW-3-7$>zM 

nmm 2 5 4 t raa©^^ 0 1-^*71^) -3, 4 . s, j^^tHn 

-6-* h*v-3, 3, 8, 8-t- h 5 a [2, 3-hH »J 5-75 y 7 

'HNMR (CDCI3) 5 1.26 (6H, s), 1.30 (6H, s), 2.25 (2H, s), 2.71 (2H, ,). 3. 72 
m ^ S> ' 3- »3 ( : 3H ; s), 6,62 «* s>, 6, 62-6. 7 Q. (1ft, m), fr. 9-2- (HI,, fe- }■ 

= 1.8Hz), 6. 96-7.03 (1H, m), 7.20 (1H, t, J = 7.8Hz), 7.32-7.48 (2H, m) 

7.54-7.62 (2H, m) 0 

'H NMR (DMS0-d 6 ) 0 1.21 (3H, s), 1.25 (3H, s), 1.45 (3H, s), 1.50 (3H, s), 
2.17-2.35 (2H, m), 3.08-3.30 (2H, m), 3.95 (3H, s), 7.12 (1H, s), 7.25-7 80 
(8H, m) 0 

mmm 2 6 3 

N- [3' - (3, 4, 8, 9-T- h^h H D-6-* h^>- 3 , 3, 8, 8-xh^;* ^ 7 D [2, 3-h] -f 

*«« 3 OiPWo^fcjjj, 3'-(3,4,8,9^ h 5 fc KD-6-* f^>- 
3, 3, 8, 8-t- h?^7D [2, 3-hH y*> V >-\-+)l) [I, I'-tfyx ~;i/]- 3 - 

M 217-218 *C U?/-)l) e 

'HNMR (CDC1 3 ) * 1.26 (6H, s), 1.30 (6H, s), 2.17 (3H, S ), 2.25 (2H, s), 2.70 
(2H, s), 3.93 (3H, s), 6.62 (1H, s), 7.32-7.66 (9H, m)„ 

mmm 2 5 4 «a<^^ d i-c^d^x-^-s, 4, 8, 9-^5 1 f d 
5 P*>v>tfn>m^mmfc&mwco mm 87* 0 
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2-* ^JIHh [3' - (3, 4, 8, Hfh7kHn-M^ v-3, 3, 8, 8-x h y * ?-)V7 P 
C2, 3-h] ^ 7 * / U >-i ;i/) [l , i ' - E 7 x - ; w -3-^r ;H 7 5 - > x^x x 

5 3 ) 3,8,8-Th7^^7D[2, 3-h] ^ 7 * 7 U >- 1 -f ; W [1 , 1 * - fcf 7 x -3- 

£#£#7c. JRs&s 62*. 

10 'H NMR (DMSO-ds) 6 1.07 (3H, t, J = 7.0 Hz), 1.21 (6H, s), 1.48 (12H, s), 
2.15-2.32 (2H, m), 3.19 (2H, s), 3.96 (3H, s), 4.07 (2H, q, J = 7.2 Hz), 
6.50-7.92 (9H, m), 12.68 (1H, br s). 
Mmm 2 6 5 

N-[3'-(3, 4, 8, 9-5r h? k KD-6-* h*->-3, 3, 8, 8-7" h7^^7D[2, 3-h]-f 

15 u >-i-^;w [1, r -\±y *~m-z-^ )\,mmm®M 

mmM2 2 7 tnmo)^mz^v) 3'-(3, 4,8,9-5^^ kd-s-^ h^^- 

3, 3, 8, 8-er h ^ ;* 5p;p 7 □ [2, 3-h] -i 7 * y u >-i ; W) [1 , 1 ' - M 7 x ~)V\ -3- 

'HNMR (DMS0-d 6 ) 6 1.21 (6H, s), 1.47 (6H, s), 2.27 (2H, s), 3.19 (2H, s), 
3.95 (3H, s), 6.00 (2H, br s), 7.12 (1H, s), 7.31-7.98 (8H, m), 8.92 (1H, 
s), 12.63 (1H, br s) 0 
UMM 2 6 6 

25 2, 2, 2- h ij 7;^:*□-N-[3 , -(3, 4, 8, 9-fh7t F D-6-* h*>>-3, 3, 8, 8-^ h y 
^^7D[2,3-h]-fv^; U >-W;W [l, i'-t£7xx;i/)-3-^ JW7t 
F 

^»J2 2 2 £E8B<D;£i£fc: < fcD 3*-(3,4,8,9-fh5tHD-M h*~>- 

3, 3, 8, 8-t- h ^ ;* 3^:7 d [2, 3-h] y + / u >-i--r ;w [i , 1 * - h 7 x x;w -3- 
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Bt& 222-224 *C (5?lfJPx-f;M. 

'HNMR (CDC 1 3 ) d 1.26 (6H, s), 1.29 (6H, s), 2.23 (2H, s), 2.68 (2H, s), 3.93 
(3H, s), 6.62 (1H, s), 7.34-7.69 (8H, m), 8.67 (1H, br s)„ 
5 mm 2 6 7 

N-[a'-(3.4.8,9-x b 5 tlFDHL-* b^^-3.3,8,8^ ^ ^^ik^P^to 

mmM2 2 2 tmmvjjmz&r) 3' - (3, 4, s, 9-5=- f ^ t f d -e-* f * ^. 

3, 3, 8, 8-7- F ^ ;* 7 D [2, 3-h] ^ V * / U >-l ;M [1 , 1 ' - If 7 x -3- 
Bb£ 141-143 *C (^ifjU-fJP-ffSl^), 

'HNMR (CDClj) 5 1.30 (12H, s), 2.24 (2H, s), 2.73 (2H, s), 2.98 (3H, s), 
3.94 (3H, s), 6.64 (1H, s), 7.36-7.66 (8H, m) 0 

mmm2 6 8 

i N-PWIHK3' -(3, 4, 8, 9-t^ h ^ b F D-6-y F*~>-3, 3,U-fh7^^7D 

'unLptx.'Oiii 

f«#>J 1 9 0 tNfitotffelcJ: 0 N-[3' -(3, 4, 8, 9-fh7t F D-6-* F*v- 
3, 3, 8, 8-7- F ^tMI/7 D [2, 3-hH y *y U >-i-*;i,) [i, I'-tf ^ x -;p]-3_ 

;w * * >x;f* >r 5 F & * a - f ;* * >^ 5 M^«a>»yitts«# 

'HNMR (DMS0-d 6 ) 5 1.21 (3H, s), 1.25 (3H, s), 1.45 (3H, S ), 1.51 (3H, s), 

2.18-2.37 (2H, m), 2.89 (3H, s), 3.07-3.29 (2H, id), 3.32 (3H, s), 3.95 (3H, 

s), 7.12 (1H, s), 7.48-7.62 (3H, m), 7.74-7.83 (3H, m), 8.00 (1H, s), 8.08 
(1H, d, J = 7.8 Hz) 0 

mmm 269 

a, ct--J^)V-A-(Z, 4, 8, 9-fh 7 t Fn-6-;* F3-7-3, 3, 8, 8-7- F 7***7 
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p [2,3-hH 73V y >-l--r;W^>if hx h y ;j, 
4-^7y^>-if>T"feh- (7.70 g, 54.2 mmol) © NJ-y^f^M 
75 F (68 mL) »»Efc3!K»T**flS^- h 'J #A (66* tftfHRtt) (4.33 g, 119 
mmol) £iJ0?L 15 #M#bfco MT3~H^^> (7.43 mL, 119 

5 mmol) *ip^ g^T 2 PfK&#Lfc e KJ^£#j£«£&£\ WifcX^T 

&9w?hffjyj- K+tf^/lfflfeX^U 5:1) fc&U#6>ftfdg||£'V^ 
it>T»bT 4->7/-a, a-^fM^JthriiJJV (4.76 g, JR 
10 * 52*) • 

'H NMR (CDCI3) 5 1.75 (6H, s), 7.61 (2H, d, J = 8. 6 Hz), 7.71 (2H, d, J = 
8.6 Hz). 

m& 122-123 "c (> j -ryyDtf;i/x-^-^ij-» 0 

15 'H NMR (CDCI3) 6 1.25 (6H, s), 1.33 (6H, s), 1.74 (6H, s), 2.22 (2H, s), 2.69 
(2H, s), 3.93 (3H, s), 6.62 (1H, s), 7.43 (2H, d, J = 8.8 Hz), 7.50 (2H, d, 
I = 8.8 Hz)„ 
MffiM 2 7 0 

a, a-S?*^JW4-(3, 4, 8, 9-x h 7 b FD-6-^ h3rv-3, 3,-8, 8-5=- 
20 p[2,3-h]-rv^y y>-W;W^>i£>7-irh7$ H 



x^;rag£B u #&*ifcj|gB§$H' yyn b°;i/x-^;PT»LT^M^#j 

£#7c 0 9. 6« 0 
H£ 180-182 °C„ 

25 'H NMR (CDC1 3 ) d 1.25 (6H, s), 1.31 (6H, s), 1.62 (6H, s), 2.21 (2H, s), 2.69 
(2H, s), 3.93 (3H, s), 5.17 (2H, br s), 6.62 (1H, s), 7.42 (4H, s). 

mmm2 7i - 

a , a -~J* (3,4,8 > 9-fh7tK h * v-3, 3, 8, 8-T" h 7 * 
D [2, 3-hM V4v y >-l-fJW x^xXtJI^ 



20 



25 
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^ h^-is-Z, 3, 8, 8-^ Yy*^)V7 u [2, 3-hH V4V U >-l--f JW^>if >y-fe 

150-151 r; (a=M}-» 0 
5 'HNMR (CDC1 3 ) 6 1.16 (3H, t, J = 7.0 Hz), 1.24 (6H, s), 1.30 (6H, s), 1.57 

CfiH.,s).,, 2. ; ia. (2H r> s,U2,.6& (2H,^ ; „ 02, (3H,~ s>, 4. 10.m,.q, I.,= Z,0kBz), 
6.60 (1H, s), 7.34 (4H, s)„ 

N, a, a~h U ;WP-4-(3, 4, 8, 9-^ h ^ h H D-6-* h4->-3, 3, 8, 8-t- h 

io ;i/7P[2,3-h]-rv^y u>-i-rr;i/)^>if>T-feh7$ f 

gum i 9 o tmm<Djjmz& v> a , a-^^)i-i-% 4, s, g-fh^k h p-6- 

* h*v-3, 3, 8, 8-t=- Vy*^)V7U [2, 3-hHV4V U >-M ;»^>-fcf>7-fe 

h75 h* is «k # a - k ;* * mmtt&m*mz. . « 3i* 0 
M 160-162 v (^-y->-^x^;i/x-^;Wo 

15 'HNMR (CDCI3) d 1.25 (6H, s), 1.31 (6H, s), 1.60 (6H, s), 2.20 (2H, s), 2.69 
(3H, d, J = 4.6 Hz), 2.69 (2H, s), 3.93 (3H, s), 5.10 (1H, br s), 6.62 (1H, 
s), 7.39 (4H, s) 0 
nMM2 7 3 

N-[2-^^;P-2-[4-(3, 4, 8, 9-fh7fc F 0-6-* h*~>-3, 3, 8, h y X?)U7 
□ [2, z-hM y 7i-;WyD/ty<;w >-> if;nxf 

a , a-v^^;P-4-(3, 4, 8, 9-fh7t F P-6-* v-3, 3, 8, 8-^- F y *3^7 
0[2,3-hKV^/U>-l-^;p)^>if>y-fe h75 H (782 mg, 1.85 mmol) <D 
N,N-v^^;i/*;^r$ F (7 mL) itl^Dtiix^ (0.23 mL, 2.04 
imol) fect^U^A tert-^h^vH (230 mg, 2.04 moD^iuX, MUX* 2 

p#M^bfco Kmm&mz7k*&%\ mm^)i^2mmw,Lrc 0 &t>Km 
^ ^mmmmvf£ 0 mm*i&m&^v%¥)Vi!yk2n'?htfyyj- (a 
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133-138 °C 0 

'HNMR (CDClj) «? 1.24 (6H, s), 1.26 (3H, t, J = 7.1 Hz), 1.32 (6H, s), 1.61 
(6H, s), 2.25 (2H, s), 2.68 (2H, s), 3.92 (3H, s), 3.93 (2H, d, J = 5.2 Hz), 
5 4.15 (2H, q, J = 7. 1 Hz), 5.67 (1H, br s), 6.61 (1H, s), 7.42 (4H, s), 

a, a-^^^;W3-(3, 4, 8, 9-x b 7 k FP-6-* h^>-3, 3, 8, 8-x h 7*?-)V7 

o [2, 3-hH v^y u >-w;w^>t? >mm ^jv^^immM. 

'H NMR (CDC1 3 ) 6 1-16 (3H, t, J = 7.0 Hz), 1.25 (6H, br s), 1.30 (6H, s), 
1.55 (6H, s), 2.15 (2H, s), 2.70 (2H, s), 3.92 (3H, s), 4.10 (2H, q, J = 7.0 
Hz), 6.61 (1H, s), 7.22-7.38 (4H, m)„ 

15 mmx^m^^^t^xmmit^m^mc. urn 12*. 

143-145 <c„ 

'HNMR (DMSO-de) 6 1.10 (3H, t, J = 7.0Hz), 1.21 (6H, s), 1.41 (3H, s), 1.45 
(3H, s), 1.53 (6H, s), 2.10 (2H, s), 3.14 (2H, s), 3.94 (3H, s), 4.08 (2H, 
q, J = 7.0 Hz), 7.09 (1H, s), 7.48-7. 65 (4H, m)„ 

20 mmm 275 

□ [2, 3-hH v4v u y-i-iM^ynymm i- h u v&m. 

a , a -*J*?-)V-Z- (3, 4, 8, 9-5=- h y k F P-6-* h ^ ->-3, 3, 8, 8-5=- h y * J- )V7 

D[2,3-h]-r v*/ ^y-\-^)V)^y^ymk if;nxfji/ (370 mg , 0.823 

25 mmol) ^ il^a, a-y/^Jh3-(3, 4, 8, 9-j h 7 1 F 3, 8, 8-j 
hy*^)V7 P [2, 3-hH V*J U >-M;l/M>1£ >ff» i^JH^fJUi 
(l. 54 g, 3. 17 mmol) 0I^;-JI, (8 mL) JgSfcfc: 5 M TK^k^hU^ATK 
« (4 mL) StTJtL 70 °CT 7 B^^bfc., X^y-j^i£^ 
(C7jc-^X^X— xJI/^nA, tfftt}L7c^^^,5iLT^t:^ (423 mg. 
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M 24%) £#7c„ 
MA 153-155 *C„ 

'HNMR (DMSO-oV <5 1.13 (6H, s), 1.20 (6H, s), 1.34 (6H, s), 2. 22 (2H, s), 

2.62 (2H, s), 3.80 (3H, s), 6.78 (1H, s), 7.12-7.41 (4H, bi) 0 

5 mmm2 7 6 

n [2, 3-w-r v^v u >-w ;w^>^>^ 

a, 2 m man* ph 5.5 cui, xh^tFn7^>T2(iittttibfe„ 

'H NMR (CDCI3) «5 1.27 (6H, s), 1.32 (6H, br s), 1.47 (6H, s), 2.08 (2H, s), 
2.74 (2H, br s), 3.92 (3H, s), 6.60 (1H, s), 7.12-7.37 (4H, m) 0 
15 §W<!2 7 7 

N, a , a - b U * ^)V-Z- (3, 4J,9-Th7tFD-6-^h^ v-3, 3, 

;K7D[2,3-h!K v^y y>-i-^M>if>y-feh75 bmmm. 

mmm2 o 6 tmm^mz^o <*, a-v^v-s-tiA.s.v-T-hyh fd-6- 

^ b*->-3, 3, 8, 8-5^ b^^Jby D [2, 3-hH V^r/MJ >-i— ( MO*&>WBi 
20 JR# 55*. 

»HNMR (DMSO-d.) (5 1. 22-1.50 (18H, m), 2.02-2.24 (2H, m), 2.55 (3H, d, J = 
4.4 Hz), 2.97-3.40 (2H, m), 3.94 (3H, s), 7.09 (1H, s), 7.45-7.69 (4H, m), 
8.06 (1H, br s)„ 

25 mmm 278 

a, «-> ? ^^;i/-N-(4-tfU^;M^;i/)-3-(3 > 4,8,9-^rh^t:KP-6-^ b*i/ 
-3, 3, 8, 8-T- h7/^7D[2, 3-hH U>~W ;W^>if>Tir F 
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■* 3, 8, 8-7- Yy^)Vyu [2, 3-hH 73V U >-l-f )V) ^>if>M 

&<ktf 4-(T^7^^;Wt°Uv>^^^>fb-&%^#fc„ »K$ 49*. 

'HNMR (DMS0-d 6 ) 5 1.17 (6H, s), 1.45 (6H, s), 1.60 (6H, s), 2.05-2.25 (2H, 
5 m), 3.05-3. 30 (2H, i), 3.95 (3H, s), 4.33-4.50 (2H, m), 7.10 (1H, s), 

7,49-7-.,&9. (7H* m), 8.48-8. 55- (1H,. 8. &8-8.71, (.211,, »>,, 9, 05,. (1H, ,br~ »■ 
»M2 7 9 

l-[4-C7 U^E^JU) ? x~;i/]-3, 4, 8, 9-fh7h H U-6-/. h=f->-3, 3, 8, 8-x 
b^^^^P[2,3-h]<V^y U> 

£f#7c. J« 27*. 

'HNMR (CDClj) 6 1.24 (6H, s), 1.32 (6H, s), 2.21 (2H, s), 2.68 (2H, s), 3.92 
(3H, s), 4.53 (2H, s), 6.60 (1H, s), 7.34-7.42 (4H, m)„ 
15 mmM2 8 0 

4- (3, 4, 8, 9-fh7h H D-6-* h*is-3, 3, 8, 8-:r h 9 * ^)Vy P [2, 3-h] -f y^f 

y u >-i-r;w^>-tf>y-t: hx hj;i/ 

«iM2 4 0 l-[4-(^P^^?;W7x-;i,]-3,4,8,9-^h 
^ h b^>-3, 3, 8, 8-x h7^^7n [2, 3-hH V*J U >^ £>iM 

20 fc-&t!£#7c. TO 13«o 

182-184 t; (^tf->-^x^;i/x-x;0 o 

'HNMR (CDClj) 6 1.24 (6H, s), 1.33 (6H, s), 2.21 (2H, s), 2.69 (2H, s), 3.80 
(2H, s), 3.93 (3H, s), 6.62 (1H, s), 7.36 (2H, d, J = 8.3 Hz), 8.44 (2H, d, 
J = 8.3 Hz) D 

25 mmm 2 8 1 

4- (3, 4, 8, 9-^ h7t>* P-6-* h *v-3, 3, 8, 8-t- h?*^)l7U [2, 3-hH V * 

4-(3, 4, 8, 9-x h ^ fc Hn-6-y h^>-3, 3, 8, 8-5" Y9^)VV P [2, 3-hH V* 
7 U>-lH;i/)^>if>7izh- h»j;P (671 mg, 1.79 mmol) ©x^y-;P (7 
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■l) mmz^rmmm. (o.ismi, 3.58 moi) sjd>l, 24 mmiamm^vtc. 
%.mm-&mzfr7i<L&&€ % ^yynwu-Tjvm 7jcji£^7> ; EX7 

5 IftyiJ*y*M7^nTh^77^- (s\*-V->mm^)l 10:1 <7)^ 

T^Hb-^t) (406 mg, 50S) £t#fc 0 
10 MM. 104-106 "C. 

'HNMR (DMS0-d 6 ) <5 1.19 (3H, t, J = 7.2 Hz), 1.22 (6H, s), 1.44 (6H, s), 2.20 

i 

(2H, s), 3.16 (2H, s), 3.86 (2H, s), 3.94 (3H, s), 4.10 (2H, q, J = 7. 2 Hz), 
7.10 (1H, s), 7.52-7. 62 (4H, m), 12.60 (1H, br s). 

mmm 282 

15 2- [ [ [3- (3, 4, 8, 9-7- h 7 k H U -6- * h 3r ~>-3, 3, 8, 8-x b ^ ;* 7 O [2, 3-h] 
-f V * y U >-i -f )V) y x - ;v] 7 ^ / ] ;* 3^ V >] -1 , 3-:/ a n y~m yifJP 

3- (3, 4, 8, 9-t- h 7 1: F D-6-;< h 4^-3, 3, 8, 8-jh7^ 7^:7 P [2, 3-h] -f V * 
7 U>-W;i/)^>i£>7$> (1.76g, 5.03mmol) Oh;PX> (3. 5 mL) ^ 
20 2-(^Day^l/»-70>it ^l^JUXfJl/ (1.0 g, 4.84 mmol) 

hUX^;V75> (0.72 mL, 5.18 mmol) Sin*., 85 131? 3 mfflMWVtz a K 

Iltti/ U *^>* 7A^n?h^77^- (s\*D->/BMx9-J\s 10:1 <D'& 
25 5:1) izmL, ^JL^)Vx-^)V-/\^y^^^it^^Xmmit^m (905 mg, 
s&m 36%) 

BIjK 115-117 t: 0 

'H NMR (CDCI3) 6 1.33 (12H, s), 1.33 (3H, t, J = 7.2 Hz), 1.38 (3H, t, J = 
7. 2 Hz), 2.24 (2H, s), 2.70 (2H, s), 3.93 (3H, s), 4. 25 (2H, q, J = 7.2 Hz), 
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4.31 (2H, q, J = 7.2 Hz), 6.62 (1H, s), 7.10-7.41 (4H, m), 8.57 (1H, d, J 
= 13.7 H2), 11.09 (1H, d, J = 13.7 Hz) 0 
H»J 2 8 3 

N-X^;P-3-(3, 4, 8, 9-if h 7 h F D-6-;* b*z/-Z, 3 1 U-Th7^JP70 

5 [2,3-H-fy^y u>-i--r;0^>if>7$> 

yU>-l-r;W^>if>T5> (1.21 g, 3.45 mmol) &£?JC (Z)-3-3-F-2- 
7°n^>7$ H (654 mg, 3.32 mmol) (Dh)Vxy (2. 5 mL) iMfc HJ X^;PT 
5> (0.50 mL, 3. 55 mmol) £fln;^ 60 *CT 2 mm, 80 *CT 6 mM&Lfco 

io K^^^r 2m mmxmtah, frmzmry^-yikT^m, mm^9-)^2 

7 A- ^^1r>«x^ 5:1 ©££ 3:1) fcftU ^W>^3*||fc£ii: 
TS^b^ (178 mg, $m 14*) 
15 ®fc,& 109-111 X2 0 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.24 (3H, t, J = 7.2 Hz), 1.32 (6H, s), 2.35 
(2H, s), 2.67 (2H, s), 3.16 (2H, q, J = 7.2Hz), 3.66 (1H, br s), 3.91 (3H, 
s), 6.59 (1H, s), 6.63-6.69 (3H, m), 7.11-7.19 (lH,.m)„ 
mMM2 8 4 

20 N- [3- (3, 4, 8, 9-fh7tFD-6-^h^ ^>-3, 3, 8, 8-x h 7 X 7 P [2, 3-h] -f 
V U >-l--f ;W 7 irj!/] -3- k° U ^ >T 5 > 

3- (3, 4, 8, 9-t" h 7 h H D-6-^ h ^~>-3, 3,8,8-Th7^?jl/7D [2, 3-h] -f V + 
/U>-W;»-s>i£>y$> (i.23g, 3.46mmol),3-^P^tfU^> (0.32mL, 
3.43 mmol) > ^FU^A tert-^h^>H (411 mg, 4.81 mmol), ££rj?2,2'- 
25 t'X(y7x-MX7^)-l > r-t'7"7^ (98 mg, 0. 141 mmol) <Dh)lsJL> 
(30.5 mL) «C h UX(^>y iJx>7t h»y/\'7y7A(0) (65 mg, 
0.0707 mmol) £Jp*., 110 «CT 24 mmSb&Llt. Kim&HlK*.*&& &M 
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^OYh^77^- (s\*V>Mm^)l 3:1 0D& 1:1) fc#U ^U">- 

P^frjL-^vft^&it^Tmm^m (m mg> i« m) zntzo 

M& 204-205 ICo 

l HNMR (CDClj) <5 1.24 (6H, s), 1.34 (6H, s), 2.34 (2H, s), 2.69 (2H, s), 3.92 
5 (3H, s), 5.79 (1H, s), 6.61 (1H, s), 6. 97 (1H, d, J = 7. 6 Hz), 7.11-7.43 (5H, 
R»)v 8-. t*. 4tiii< M r h » 4.8v k 4 Hz>, $.40 (!»,• d ; - J- = 2, 8- Hz>* 
IW42 8 5 

N- (3- tf U vx;» -N- [3- (3, 4, 8, 9-<r h 9 fc H n-6-* h * ~>-3, 3, 8, 8-x h 7 * 
^7 P [2, 3-h]-T V*J U >-lHVW 7iZJ|/]7t h7i$ K 

10 N-[3-(3, 4, 8, 9-r h 7 k H D-6-^ h^>-3, 3, 8, 8-x f7^f;i/7D [2, 3-hH 
y^/U>-l--r;W7x-;H-3-tfU> J >T5> (513 mg, 1.20 mmol) ©N,N- 
^fMMTSH (5 bL) ^£*&T7kfft4frrhU££ (66* }ft#»l) 
(57 mg, 1.57 mmol) £Jn*., «JEET£i&T 20 4MHH1#U W7t^^n 
U F (0.11 bL, 1.50 mmol) &])\\^ ^UT~ 15 &mtftV1t. 

15 zK£&^ Wx^;i/T 2 0ttm bfc 0 -&t)i3:feWaS^7K (2 0) SS^tfffijftl 

M^Iltv' U 7A^n-?h^7 7^- (^tt>/Wfl&tx7-)V 1:1 
1:2) fc#U f(tt££J^^<Z>jl£4fa&#£:. CinSlffe ■ra^OR*, 
fB&3£frt*» y'J*W7A^D7h^7^- K^+f-WH^x^ 
20 3:1) fc&U ^x^X-^W^igaflS^-e-T^jSft:^ (176 mg, 4*$ 31*) 

£t£ 157-158 "C„ 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.24 (6H, s), 2.09 (5H, s), 2.68 (2H, s), 3.91 
(3H; s), 7.09 (1H, s), 7.25-7. 67 (6H, m), 8.45-8.53 (2H, m). 
25 mMM 2 8 6 

N-^^;i/-N-[3-(3, 4, 8, 9-jh7h Fn-6-;* h^v-3, 3, 8, 8-x h 

[2, 3-h] -r v y >- w ;v) 7 xx;n -3- tr u 5? >7 5 >H^m*i 
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'HNMR (DMSO-d 6 ) 6 1.21 (6H, s), 1.46 (6H, s), 2.30 (2H, s), 3.16 (2H, s), 
3.43 (3H, s), 3.94 (3H, s), 7.10 (1H, s), 7.45-7.86 (6H, m), 8.27-8.29 (2H, 
5 m) 0 

. 3- t? U [3- (3, 4, 8, F D-6-;* b^-Z, 3, 8, 8-jf7^^7D 

[2,3-hH y >-\--o\>)7x.-)V)X)\,rt* m ifjH7f;«i 

9 0 tmmcD^mz^V) N-[3-(M,8,9-Th 7 tFD-6^h^>- 
10 3, 3, 8, 8-7- h y ^JPy D [2, 3-hK V *J U >-l--f ;W ? x -;W-3-tf U 

#fco 29% 0 

15 'HNMR (DMSO-oV <5 1.15 (3H, t, J = 7.0Hz), 1.19 (6H, s), 1.41 (3H, s), 1.48 
(3H, s), 1.98-2.28 (2H, m), 3.00-3.30 (2H, m), 3.93 (3H, s), 4.15 (2H, q, 
J = 7.0 Hz), 7.09 (1H, s), 7.53-7.74 (5H, m), 7.95 (1H, d, J = 8.0 Hz), 8.52 
OH, d, J = 3.6 Hz), 8.67 (1H, d, J = 2.2 Hz), 12.79 (1H, br s) 0 

mmm2 8 8 

20 N-(3- fcf U 5*=;M-H-[3-<S. 4, 8, Mr h 7 fc K P-6-* h=*->-3, 3, 8, 
^;P7D [2, 3-hH V^y U >l-^j|,)7x-JWil 

N- [3- (3, 4, 8, 9-t- h 5 fc K D-6-* h * ->-3, 3,8 ) 8-fh7^^7D [2, 3-h] ^ 
V + /U>-W;i,)7x-;i,]-3-tf<Jv>T5> (336 mg, 0.786 mmol) ©fh 
^ FD7 ^ ( 3mL > »<Vy7>S^DD7M-JV (0.075 mL, 0.865 
25 mmol) ItMZ.. 6 P#M#L£ 0 K«»@t (1 mL) (0. 5 mL) 
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48*) £#fc 0 
St& 168-169 "C. 

'HNMR (CDC1 3 ) <5 1.24 (6H, br s), 1.26 (6H, s), 2.14 (2H, s), 2.69 (2H, s), 
5 3.91 (3H, s), 4.74 (2H, br s), 6.60 (1H, s), 7.24-7.31 (2H, m), 7.39-7.53 
(3H ? mh MQ*M&4l%-tiv 8.40.41H, dd v J = 4r% K^I^-&4MMk"fr-J>- 
= 2.0 Hz)„ 
f£«J2 8 9 , 

N-7x x;i/-3- (3, 4, 8, 9-x h 7 b H a -6- * h * ->-3, 3, 8, 8-r h 7 * ^ 7 O 

10 [2,3-hHV^y U>-l--f;W^>^>75> 

l-(3-^Dt7x ~ -3, 4,8>fh7b HP-6-^h* ^-3, 3, 8, 8-^ h 7 * ^ 
;V7D[2,3-h]-f U> (517 mg, 1.25 mmol) £ckl£7xU> (0.04 mL, 

1.50 mmol) OhiH> (2.5 mL) mmz^mti)V^K (570 mg, 1.75 mmol), 
Rft/^S^Adl) (8.4 mg, 0.0375 mmol) 2, 2'-h*X (i^xX^jfcT. 

15 7^y)-l,l'-t:^-7^ (35 mg, 0.0563 mmol) £#nx., 100 "CT 24 Nf^S# 

10:1 (Dt3:i) >?X^X— x^^^fb^-B-T^M^tl (226 mg, 
20 JRsj* 42*) 
St* 87-88 

'HNMR (CDC1 3 ) 6 1.24 (6H, s), 1.34 (6H, s), 2.36 (2H, s), 2.68 (2H, s), 3.91 
(3H, s), 5.74 (1H, s), 6.59 (1H, s), 6.89-7.30 (9H, m)„ 

mmm2 9 0 

25 N-7i-;H-[3-(3, 4, 8, 9-f h 7kFD-6-^ v-3, 3, 8, 8-x h 7*^)17 

o [2, 3-h] < v^r y u >-i--r ;w 7 i-jw 7-fe h 7 5 Ft£&4£ 

X JV-3- (3, 4,8,9-7h7t HP-6-^ h^P ~>-3, 3,8,8-fh7^^7n 
[2,3-hH7^/U>-l-f;i/M>i?>75> (494 mg, 1.16.mmol) <D N,N-^^ 
9VM^£7$ K (2 mL) W(ChUx^;>7$> (0.18 mL, 1.28 mmol) 
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.TtTttMnV H (0.086 mL, 1.22 mmol) gj&T 10 mmUWLTco 

'HNMR (DMSO-cp d 1.56 (6H, s), 1.37 (3H, s), 1.51 (3H, s), 1.95 (3H, s), 
2.50 (2H, s), 3.26 (2H, s), 3.93 (3H, s), 7.09 (1H, s), 7. 30-7.80 (9H, m), 
10 12.70 (1H, s)„ 

l-(3-^Dt7i-jP)-3, 4, 8, 9-^ h 9 k H □ -6-^ h * ~>-3, 3, 8, 8-x h 7 ^ ^ 

JH-7 d [2, 3-h] v^y u y Wi 

l-(3-^Dt7xZjP)-3, 4, 8, 9-7=- h ^ t H D-6-^ h*x-3, 3, 8, 8-5=- h 
15 ^7D[2,3-hHy^/ U> (2.00 g, 4.83 mmol) OWmmm (20 mL) J&fcfc 
N-^D^^xW^ K (773 mg, 4.34 mmol) *5J;^ 2,2'-T % /t:X(-i'y^ 
D-h<J;l.) (79 mg, 0.483 mmol) ^UaA, 60 *CT 6 |f»bf Cl 

htfy7j- (-\^>/mmx.^ 5:1 <D'& 1:2) MUte*®** 

'HNMR (CDClj) 6 1.25 (3H, s), 1.30 (3H, s), 1.35 (3H, s), 1.36 (3H, s), 2.26 
(2H, s), 3.96 (3H, s), 4.48 (1H, s), 6.96 (1H, s), 7.22-7.39 (2H, m), 7.50-7.62 
25 (2H, m). 

^^it^xmm^m (m mg, » 31%) 

190-192 °C a 

■HNMR (DMS0-d 6 ) 6 1.24 (3H, s), 1.28 (3H, s), 1.34 (SB, s), .1.41 (3H, s),' 
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2.26 (2H, s), 3.97 (3H, s), 4.56 (1H, br s), 6.17 (1H, s), 7.24 (1H, s), 
7.59-7.62 (2H, m), 7.95-7. 99 (2H, m) D 

mmm 292 

N-[3' -(3, 4, 8, 9-rh7b H P-4-k Fn^v-6-^ h^>-3, 3, 8, 8-x hy^JV 
5 ^P[2,3-h]-f V*/V>-\-^)V) [l,l'-tf7xn;W-3H > ;W7'fehT5 h* 
MMM 2 ^,4. t ty, l- (3-^a^a.x^;W^3y 4 v 8, 9-rr# fe. pEi 

-6-* h ^^-3, 3, 8, 8-t b 7 ;H-7 D [2, 3-h] V^ / U J-)V&£tf 3- 
TirhTS F^>1f>#n>Bfe&>6»fc£fc£#fc. JR* 64%. 

10 'HNMR (CDC1 3 ) 6 1.25 (3H, s), 1.30 (6H, s), 1.33 (3H, s), 2.18 (3H, s), 2.26 
(2H, s), 3.97 (3H, s), 4.45 (1H, s), 6.96 (1H, s), 7. 23-7.63 (8H, m), 7.72 
(1H, br s) 0 
nMM2 9 3 

N- [3' - (3, 4, 8, 9-5r h ? h K D-4- k F D ^ v-6-* N ^-ZJJ^pD y^)V 
15 7D[2, 3-h]-f V*J V >-l-i )V) [1, l'-t:7xn;W-3-rTW7ir 

«0!I2 1 2 t.mU(D^mzM N- [3' - (3, 4, 8, 9-f b 7 h F D-4-k K a+y- 
6-^ b^-3, 3, 8, 8-5r h y ^fry D [2, 3-h]-fV^y U >~W;]/) [1, 1' -tf7 
x-;W-3-^f;WT"feh7$ h*^&^b£tf£#7Co « 88*. 
20 #HRo 

'HNMR (DMS0-d 6 ) 5 1.21 (6H, s), 1.37 (3H, s), 1.45 (3H, s), 2.07 (3H, s), 
2.32 (2H, s), 3.98 (3H, s), 4.61 (1H, br s), 6.18 (1H, br s), 7.26 (1H, s), 
7.42-8.06 (8H, m), 10.19 (1H, s), 12.67 (1H, br s)„ 
MMM 2 9 4 

25 n-[3'~(S,4,S,9-^hy\i Bd-6-* h ^ y-3, 3, 8, 8-f h 7 / fJh4-^^V 7 □ 
[2,3-hH V*rJ U >-\-<)V) [1, l'-tf7x-;H-3-r;l/]T-k h75 H 
N-[3' - (3, 4, 8, 9-f h 7 k H D-4-k FD^ h ^y-3, 3, 8, 8-f h 7 )V 

y u [2, 3-h] -r v * y ij >-i-^ r m u , r - t? y x - w -3--r ;i/]7th7$F 

(290 mg, 0.598 mmol) (D yuuftfrA (5 mL) jtteT>#> (1.04 g, 
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12.0 mmoi) nifiT 6 mmmwistz, wsm&z&l. zm^Mmmm 

Istzo BM%i/ ] )ft5 t )ltl7 2>,S7U'?.ht?7yj— (^^rD-y/WMX-^JV 1:1 
(Dm 1:2) fc&U ^*>-iilf;^ 5«$tTf (209 mg, 
7230 ^fffeo 
5' . 210-212 t^o 

'EJMR (CDCl-j) 5: 1. 34* (6H y s).y k56,(6B, s), 2,20-.(3Hv-s)., 2,2& (2ft, ,s>, 4,0G- 
(3H, s), 7.27-7.69 (8H, m), 7.84 (1H, s) 0 

5- [3- (3, 4, 8, 9-x h 9 b H D -6-* h * $/-3, 3,8,8-Th7^^7D[2, 3-h] -f 

io y+/U>-i-r;W7x-;w-2-tfUv>T$> 

N-(5-yD^-2-lfUv-;i/)T-khT5 H (243 ig, 1. 13 mmol) ' fecfctf 3->7 J 
7i-MD>| (249 mg, 1.70 mmol) <D l,2-y^h^yi^> (2 mL) 
tfX>/-;P (1 mL) ^(C^m^-hU^A (198 mg, 1.86 mmol) CDtK (1 mL) 
mm^ZSj-by^X(hVy^-J^Xy^>)A9POA(0) (55 mg, 0.0475 
15 mmol) *i\l7L. 80 C CT 15 mmMWhtco fcfom£m\Zfr&BL%\ fh7kFD 

T»U N-[5-(3->-Ty^a:x;W-2-tr 'Jy-;W7t h7$ H (205mg, » 
7 75K) 

20 'HNMR (CDC1 3 ) 6 2.25 (3H, s), 7.54-7.92 (5H, m), 8.02 (1H, br s), 8.32 (1H, 
d, J = 8. 0 Hz), 8.48' (1H, d, J = 2. 2 Hz) 0 

ttj& 165-168 "C (yX^X-riWo 

'HNMR (CDC 1 3 ) 6 1.27 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.72 (2H, s), 3.93 
25 (3H, s), 4.50 (2H, s), 6.57 (1H, dd, J = 8. 4, 0.8 Hz), 6.63 (1H, s), 7.32-7.56 
(4H, m), 7.70 (1H, dd, J = 8.4, 2.4 Hz), 8.34 (1H, d, J = 1.8 Hz), 
H»J2 9 6 

N-[5-[3-(3, 4, 8, 9-jh7t H P-6-* h^^-3, 3, 8, 8-x h ? ^)ly u [2, 3-h] 
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mmm2 9 svijy&za-wifyyj-iz&Q&zwt 5- [3- (3, 4, 8, 9-5" h 

7tH h^^-3, 3, 8, 8-t- h y^)V7U [2, 3-hH V*/ U >-l-f ;W 
•7 x - ;P] -2- If U 5? > 7 5 > £ N- [5- [3- (3, 4,8,9-fh7b HD-Mh + 
3, 3, 8, 8-fh7^ ^)V7 a [2, 3-h] V ^7 U >-l-f /W 7x^]-2- tf U V- 

208-209 *C (yl^Jl/X-fiW. 
'HNMR (CDC1 3 ) 5 1.27 (6H, s), 1.30 (6H, s), 2.23 (3H, s), 2.26 (2H, s), 2.72 
(2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.25 (1H, d, J = 8. 4 Hz), 7.38-7.58 (4H, 
10 m), 7.91-7.96 (2H, m), 8.51 (1H, d, J = 1.4 Hz). 
HWJ2 9 7 

N-[5-[3-(3, 4, 8, h y b F D-6-* h^x-3, 3, 8, 8-x h y^)V7 D [2, 3-h] 

mmM2 2 2 tmn®%mz&r) 5- [3- (3, 4,8,9-^ h^t Hp-6-^h^->- 

15 ' 3, 3, 8, 8-t h 7^?;l/7 □ [2, 3-h]-f y+y y >-l~f ;w 7 x ~ -2- tf y 5?zi 

20 'H NMR (DMSO-dj) 6 1.21 <6H, s), 1.45 (3H, s), 1.52 (3H, s), 2.26 (2H, s), 
3.00-3.40 (5H, m), 3.95 (3H, s), 7.13-7.15 (2H, m), 7.58-7.78 (2H, m), 
8.02-8.52 (6H, m). 

mmm 298 

6- (X^;P5F^*) -3, 4, 8, 9-rh7hFD -3, 3, 8, 8-<r h y * 9-)V-\- 7 x X )V 7 U 

25 [2,3-h]-rv^y x )>mm. 

mmm 1 7 D 7-(x5P;i^;f)-2, 3-^fc Fo-2, 2-^^^;i^-5- 

(2-^^;w-7 0 p^-;u)^>y7^>^j;^x>y-hu;i/^e,s^b^© 

Xs mmmmv, ^m\t^m^nt^o m 32*. 
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'HNMR (DMS0-d 6 ) 6 1.23 (6H, s), 1.32 (3H, t, J = 7; 5 Hz) , 1.45 (6H, s), 2.19 
(2H, s), 3.12 (2H, q, J = 7. 5 Hz), 3.17 (2H, s), 7.23 (1H, s), 7. 63-7.80 (5H, 
m)„ 

5 mmm 299 

^)iy u [2, 3-h]-r 7 v >-\-^)V)^>^>7,)v^>75. Y-mmm. 

4-(7$/^^;Wt 0 'J^> (851 mg, 7.87 mmol) £fcfU^>, (2 mL) Kl^U 
4->T7^>if>x;i/*-;^DU H (1.75 g, 8.66 mmol) £*B;L |g 

io m.x* 2 p^w^c s^-&#ifc*^T 2 m mm^iux, yx?;vx-T^ 

T»Lfe 0 *Ji£ 5M M^hU^A7jC«T pH8 «X5P;PT2 
&±r&m> 351, MJE^bfeo il^IStty U*^7A^ D-7 

7^- (f^x^;w «b,4->7y-N-(4-if Uvn;i,^^;W^>if>x;i/* 

15 >75 H (674 mg, 31*) £*#fc 0 

'H NMR (CDC 1 3 + DMS0-d 6 2 ^) 5 4.12 (2H, d, J = 5.4 Hz), 7.20 (2H, dd, J 
= 4.4, 1.4 Hz), 7. 74-7.80 (2H, m), 7.94-8.00 (2H, m), 8.08 (1H, br s), 8.50 
(2H, dd, J = 4.4, 1.8 Hz)„ 

20 nmm^Mzmmu 4m m^m/mm^mm^m^ mmmmv. x 

'HNMR (DMSO-de) <5 1.24 (6H, s), 1.48 (6H, s), 2.16 (2H, s), 3.19 (2H, s), 
3.95 (3H, s), 4.34 (2H, d, J = 6. 0 Hz), 7. 12 (1H, s), 7.83-7.89 (4H, m), 8.08 
25 (2H, d, J = 8.4 Hz), 8.82 (2H, d, J = 6.6 Hz), 9.07 (1H, t, J = 6. 0 Hz) 0 

umm 300 

[2,3-hH u >-w )V)oi£>x)V^>7^ h 

*^)l7^>mim. (1.05 g, 15.6 mmol) £fc?U>>> (4 mL) fcfg^U tR^T 
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4->-Ty^>if>X;P/jN-;i,^DU H (3.30g, 16.4mmol) £iD*_, MWV 2 Pf 
fflMthtco KmU^mZTiiyk^M^ 1 M MTf ttilt, iilW2|El 

5 yyj- (^D->mm^)V 3:1 1:1) fc#U #e>tl7c^ H ^vx> 
i^-^W:CiS^L^ (l...&4,.g^J&, 
^ 56%) £#£o 

'HNMR (CDC1 3 ) 6 2.72 (3H, d, J = 5.2 Hz), 4.50 (1H, q, J = 5. 2 Hz), 7.84 
(2H, dd, J = 6.6, 1.8 Hz), 7.99 (2H, dd, J = 6. 6, 1.8 Hz)„ 

M& 146-148 x: (^^y-;i/-^x^;px-x;Wo 

■HNMR (CDCI3) 6 1.26 (6H, s), 1.32 (6H, s), 2.17 (2H, s), 2.65 (3H, d, J 
= 5.3 Hz), 2.71 (2H, s), 3.93 (3H, s), 4.43 (1H, q, J = 5. 3 Hz), 6.63 (1H, 
s), 7.57 (2H, d, J = 8.3 Hz), 7.89 (2H, d, J = 8.3 Hz) D 
15 %mm 3 0 1 

N-C2-7S J-l-ttV X^;W-N-^5=-;p-4-(3, 4, 8, 9-r h 7 h H D-6-pt h*->- 

3, 3, 8, 8-x hy^)^ya[2, y^y u >-i--T;W^>^>x;^>t^ 

19 0 ^^CD^fcO; D N-^^;P-4-(3, 4, 8, 9-5r h ^ h H D-6-X 

20 ->-3, 3, 8, 8-7" h^^juy a [2, 3-hM v^y U >-w;W ^>if>x;i/*>x 
115-117 <c (^x^;v-^x^x-^;w) 0 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.33 (6H, s), 2.14 (2H, s), 2.71 (2H, s), 2.84 
(3H, s), 3.63 (2H, s), 3.93 (3H, s), 5.57 (1H, br s), 6.57 (1H, br s), 6.64 
25 (1H, s), 7.62 (2H, d, J = 8.4 Hz), 7.84 (2H, d, J = 8.4 Hz)„ 
mMM 3 0 2 

3, 4, 8, 9--T- h y h H O-6-y h*i/-Z, 3, 8, 8-^ h ^5P;i/-l-(6-^ J y 
d [2, 3-h] y J U >xJ^mm 

8 tlWUtcD^&fcJ; 0 6-*/ U >#;M?x h U;P£^T«ft1§>^ 
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W& 37*. 

K/K 182-184 r. 

5 'HNMR (DMS0-d 6 ) (5 1.17 (6H, s), 1.50 (6H, s), 2.18 (2H, s), 3.05-3.35 (2H, 
m)„ 3.87 (3H, s) , 7.1.5 (1H, sh 7. 86 (1H„ dd„ 1= 8-6^.^03^.01.0^. 
dd, J = 8.8, 1.8 Hz), 8.36 (1H, d, J = 8.8 Hz), 8.51 (1H, s), 8.78 (1H, d, 
J = 8.0 Hz), 9.21 (1H, dd, J = 4.4, 1.4 Hz). 
MMM3 0 3 

10 3,4,8,9-Th7tHD^ h + y-3, 3, 8, 8-t h 7 ^ fJH - (7-^ y U - 7 
□ [2,3-hHV*/ U> 

7-^y'J>*M^t$h' (1.21 g, 7.03 mmol) O^nP^M (8 bL) ®mz 
•**ism&)> (3.28 mL, 35.1 mmol) £$STU 90 'CT 3 B#fM#Lfc. £ 
)&2i£&&*7Kfcft^ »7> ; E-7*T4 , ^I> ^X^T2|ll^mb7Cc £ 

MffiftiBU 7-^7 UVM^-b y;p (984 mg, « 72X) £# 

'HNMR (CDClj) <5 7.57 (1H, dd, J = 8.5, 4.1 Hz), 7.72 (1H, dd, J = 8.4, 1.4 
Hz), 7.94 (1H, d, J = 8.4 Hz), 8.20-8. 27 (1H, a), 8.50 (1H, s), 9.06 (1H, 
20 dd, J = 4. 2, 1.6 Hz). 

172-174 <C (^X5PJPX-t-;W. 
'HNMR (CDC1,) <5 1.25 (6H, s), 1.29 (6H, s), 2.19 (2H, s), 2.74 (2H, s), 3.94 
(3H, s), 6.65 (1H, s), 7.43 (1H, dd, J = 8. 2, 4. 2 Hz), 7.61 (1H, dd, J = 8. 2, 
25 1.6Hz), 7.85 (1H, d, J = 8.4Hz), 8.15-8.21 (2H, m), 8.95 (1H, dd, J =4.2. 
1.6 Hz). 
$mW 3 0 4 

N- * ?)V-Z- (3, 4, 8, 9-r h 7 fc h* D -6- * h * ^-3, U8-fb7^^7D 
[2,3-hHy3v y >-w;W"*>if>7$> 
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ik&Mznrco Mm 22%. 

m& 105-107 °C (^X^X-7^-^*-tf-» 0 

•'HNMR (CDCI3) 6 1.24 (6H, s), 1.32 (6H, s), 2.35 (2H, s), 2.68 (2H, s), 2.84 
5 (3H, s), 3.73 (1H, br s), 3.92 (3H, s), 6.59 (1H, s), 6.63-6.70 (3H, m), 

Z^y^7^U. Clfly. m)v ; 

mmm 305 

3, 4, 8, 9-7^ h y t H n-3, 3, 6, 8, %-^>*7 *?-)V-\-7 x ~)Vy D [2, 3-h] -f V * 

10 2,3-ytFD-U,7-h'J/^H-(2-^?jH-^D^-;i/)^>^77> 
(1.02 g, 1.94mmol) *W>X75F (1.14 g, 9.43mmol) © h;Px> (10 
nL) »»fc^-4 ; S^[ftU> (1.10 mL, 11.8 mmol) 60 2 mm, M 

V>T 90 <CT 3 «Wtfc, S«S^4fcS*ta€, 5M tK»^ 

^-hU^A7kfll«n?+ft, lttx^T!2IBttHiUfc. £fctt£$f|Ji&ft^ 

loo.-i ©«io:i) izmv, mm^momm&m^nrc z\n^^>\zmm 

U 4 M *^*/l»X^;WI«ftJipA, ttEMTU SJKbdtt (65 mg, JR 
^ 3. 9X) *Wco 
20 #HSf. 0 

■HNMR (DMSO-oV 6 1.23 (6H, s), 1.43 (6H, s), 2.19 (2H, s), 2.21 (3H, s), 
3.11 (2H, s), 7.16 (1H, s), 7.64-7.80 (5H, m) 0 

mmrn 3 0 6 

l-(4-v£ D^^7i-;W-3, 4, 8, 9-jh7h K D-6-* h*v-3, 3, 8, 8-x 
25 h7^^7D[2,3-h]^y^yij>^ S 

£n&x*.,/-;i,fc»tfu 3.3M m&m/^z 



dcid: <wo ni7n7i«Ai i > 



WO 01/70746 



387 



PCT/JPOl/02277 



MM. 213-214 'Co 

'HNMR (CDClj) 6 1.23-1.54 (12H, m), 1. 69-1. 96(1 OH, m), 2.54-2.68 (1H, m), 
2.28 (2H, s), 3.00 (2H, s), 4.01 (3H, s), 6.74 (1H, s), 7.39 (2H, d, J = 8.3Hz), 
7.68 (2H, d, J = 8.3Hz) 0 
5 3 0 7 

3y 4v 8; 9-^ h p 0-6-;* ^^-3v3^ 8v 8^ ^^^^-(4-^^/^^^ 
-iW7D[2 ) 3-h]<V^;iJ>j|il 

nmM3 o 6 tmmcDjjmzky, 4-7x;^M>y- mj ji^^t^m^ 

10 198-199 *C »SI5 : J^-^W». 

'HNMR (CDC 1 3 ) 6 1.39 (6H, s), 1.68 (6H, s), 2.40 (2H, s), 3.00 (2H, s), 4.02 

(3H, s), 6.74 (1H, s), 7.12 (4H, d, J = 8.7Hz), 7.18-7.26 (1H, m), 7.42 (2H, 
t, J = 8.2Hz), 7.75 (2H, d, J = 8.7Hz) D 

mmm 3 0 8 . . 
[2,3-hHv3v v>mmm. 

W 37X„ 

Bt£ 158-160 <C (SMlfil/). 
20 'HNMR (CDCI 3 ) .6 1.29 (6H, s), 1.73 (6H, br s), 2.27 (2H, s), 3.05 (2H, br 
s), 4.03 (3H, s), 6.78 (1H, s), 7.56-7.70 (3H, m), 7.90-8.09 (3H, m), 8.49 
(1H, s) 0 

mmm 30 9 

3, 4, 8, 9-rh7k K n-6-* h * v-3, 3, 8, 8-x h 7 *^)l-l-U-(l-¥< U v~ 
25 Jl/) 7xZj«7 D [2, 3-h]-f 7^ ; ij 

3 0 6i|i^<D;7j?£l;:£PK 4-O-fc^y v~;VM>\/- HJ^ffl^T 
^Mfb£-#/£#7c„ i» 18^o 
16* 188-190 "C «I^I,-A^»„ 

'HNMR (CDC1 3 ) <5 1.63 (6H, s), 1.68 (12H, br), 2.58 (2H, s), 2.93 (2H, s), 
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3.42 (4H, br), 4.00 (3H, s), 6.71 (1H, s), 6.93 (2H, d, J = 8.4Hz), 7.77 (2H, 
d, J = 8.4Hz). 

mmw 3 1 0 

2, 6-t?7. (1, l-^^^X^;W-4-(3, 4, 8, 9-^ h =y t H D-6-y h=^>- 3 , 3, 8 , 8- 

Th7^^7P[2, 3-h] "fy+y u>-i-<r ^)7iy 
^>y-hij^^jluxssfb:^&^Co 5o*„ 

211-213 <c d^X^-'vH^). 
'HNMR (CDCg 6 1.50 (18H, s), 1.69 (12H, s), 2.40 (2H, s), 2.98 (2H, s), 
4.02 (3H, s), 5.90 (1H, s), 6.74 (1H,. s), 7.53 (2H, s) 0 

mmm 3 1 1 

3, 4, 8, 9-rh7k H P-6-* h*z/-2, 3, 8, 8-x h7^^-l-(4-^?;h2-7x 
x;i/-m-< $ ^/-;W5~f 7 a [2, 3-hM V *y U >i£g|il 

15 jv^h^j^m^xmmit^m^mco jr* 5x 0 

238-240 <C (Rll^jW. 
'H.NMR (CDCI3) 5 1.35 (6H, br), 1.65 (6H, br), 2.29 (1H, br), 2.63 (1H, br), 
2.71 (3H, br), 3.08 (2H, br), 4.01 (3H, s), 6.70 (1H, s), 7.22 (1H, br), 7.49 
(2H, br), 7.90 (2H, br), 8.39 (1H, br) 0 

20 mmm 312 

6- ^-3- (3, 4, 8, 9-x h 7 t K P -6- * h * ~>-3, 3,U-Th7X^7D 

[2,3-h]< v^y u >-w;w-2(iH)-tru^y >mmm 

mMM3 0 6 t®M(D%mz£r>^ 3-~>7/-6-^^-2(lH)-tfU^V>^^ 
T^H{b^tl^#7£ 0 iRJjK 53*c 
25 WU& 178-180 1C (@MX5F-;W„ 

'HNMR (CDClj) <5 1.33 (6H, s), 1.51 (6H, s), 1.62 (2H, br), 2.36 (3H, s), 
2.58 (2H, br), 3.90 (3H, s), 6. 06 (1H, d, J = 7.3Hz), 6.59 (1H, s), 7.72 (1H, 
d, J = 7.3Hz)„ 
3 13 
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1-5^ 4, 8, 9-t b7t KD-6-* h*->-3, 3,8, 8-fh7^^7 

n[2,3-hHy*/u>ii®ig 

1 fl^^ffe. JR* 20%. 
5 »j£ 197-198 °C (Sf|X?J«„ 

'H NMR (CDClj). & 1, 5,1 (6H, &Xr k65., (6^,-^. km (2B, br>,. 2.05-2,34,(4% 
m), 2.44-2.57 (2H, m), 2.88 (2H, s), 3.20-3. 58 (3H, m), 4.00 (3H, s), 6.67 
(1H, s) 0 

mmm 314 

10 1 - (4-X h*i/7 x - )V) -3, 4, 8, 9-fh7kHD-6-^h^ >-3, 3, 8, 8-x h 5 J* 
^7 D [2, 3-hH73V U >tttt& 

^» 3 0 6 fcra*©#»fc j: D» 4-x h u )v^m^x$m^ 

fe£#fc 0 JR2f* 57% 0 
I1& 158-160 <C (ftSx^W. 
15 'H NMR (CDC1 3 ) <5 1.37 (6H, s), 1.46 (3H, t, J = 7.0Hz), 1.67 (6H, s), 2.41 
(2H, s), 2.99 (2H, s), 4.02 (3H, s), 4.14 (2H, q, J = 7.0Hz), 6.74 (1H, s), 
7.04 (2H, br d, J = 6.1Hz), 7.75 (2H, br d, J = 6.1Hz)„ 
Uiim 3 15 

3, 4, 8, 9-Th7hFD-6-^h+ v-3, 3, 8, 8-7- f> * - [4- (1 7 h 
20 ^y)7x~;W 7 D [2, 3-h] >T U . 

«#I3 0 6 £E«fc©j6rfcfc:«k?K 4-(i-/^xh^^)^>yrhu ;p&jbv> 
Sfe£ 130-132 «C (SSIifjW. 

'HNMR (CDCI3) d 1.38 (6H, s), 1.39 (6H, d, J = 4.6Hz), 1.66 (6H, s); 2.43 
25 (2H, s), 2.97 (2H, s), 4.01 (3H, s), 4.65-4.75 (1H, m), 6.72 (1H, s), 7.02 
(2H, d, J = 8.3Hz), 7.76 (2H, d, J = 8.3Hz)„ 

mmm s 1 6 

mm [4- (3, 4, 8, 9-y- h 7 b H D-6-* b*v-3, 3, 8, 8-7- h^^Jl7 D [2, 3-h] 
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St& 184-186 "C (Bm.JL^)V) B 

'HNMR (CDC1 3 ) a 1.35 (6H, s), 1.68 (9H, br s), 2.30 (2H, s), 3.05 (2H, br 
5 s), 4.02 <3H, s), 4.74 (2H, s), 6.74 (1H, s), 7.59 (4H, br) e 

3, 4, 8, 9-jh7t F D-6-* h3->-l-[4-[2-(4-* h+^7x^)ih^^] y 
x -;W-3, 3, 8, 8-^ h 7 * D [2, 3-h] y * / y >tttttt 
ll»J3 0 6 iW«©^ttteJ:0, 4-[2-(4-* h+^7xZJWxh^] W 
10 - h U;i^fflVvr3i]Bfc£*fc#& - JR# 35*. 
M& 198-200 <C (BHftX^W. ' 

'HNMR (CDC1 3 ) 6 1.37 (6H, s), 1.66 (6H, s), 2.39 (2H, s), 2.98 (2H, s), 3.07 
(2H, t, J = 7.0Hz), 3.81 (3H, s), 4.01 (3H, s), 4.23 (2H, t, J = 7.0Hz), 6.72 
OH, s), 6.88 (2H, d, J = 8.6Hz), 7.03 (2H, d, J = 8.8Hz), 7.22 (2H,' d, J 
15 = 8.6Hz), 7.72 (2H, d, J = 8.8Hz) 0 

mmms 1 8 

DA^>;K 4, 8, 9-rh7h K D-6-* h+5 -8. 3, 8, 8-ir h 7* 

mmm 3 0 e tmrn^miz^. ^ pa** h y ^^utm 

20 fls-&%S#fc D jR$ 28« e 

St£ 210-211 <C (Stiff), 

'HNMR (CDCI3) 6 1.25-1.40 (2H, m), 1.58 (6H, s), 1.65 (6H, s), 1.69-1.85 
(6H, m), 1. 96-2.07 (2H, m), 2.58-2. 78 (2H, m), 2.88-3.04 (3H, m), 3.99 (3H, 
s), 6.67 (1H, s)„ 
25 ili3l9 

3, 4, 8, 9-ff7h H P-6-* h*v- 3 , 3 , 8, 8-x h7/^-l-(2-^ M7 y- 
)V-\-4 )V) y a [2, 3-h] -f y *y U > 

flHb£ft£#&. j» 5* 0 
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®& 127-128 "C K^it»o 

'H NMR (CDC 1 3 ) 6 1.26 (6H, s), 1.37 (6H, s), 2.34 (2H, s), 2.70 (2H, s), 2.74 
(3H, s), 3.91 (3H, s), 6.59 (1H, s), 7.37 (1H, s) 0 

. MMM 3 2 0 

l-(3-^;^D y x-;i/)-3, 4, 8, 9-7- h y t H D-6-* h*v-3, 3, 8, 8-:r b y * 

MMM3 o 6tmm<D^mz^r), 3-yj^uK>v^bV)i^m^xmm^ 
ttozmrzo m 47« 0 

m& 198-199 <c mmx.^-^\^.» 0 

'HNMR (CDClj) d 1.24 (6H, s), 1.33 (6H, s), 2.24 (2H, s), 2.69 (2H, s), 3.92 
(3H, s), 6.62 (1H, s), 7.06-7.18 (3H, m), 7.30-7.41 (1H, m)„ 
»J3 2 1 

l-(2, i-i?7)V^U 7I-JW-3, 4, 8, 9-rh7t F P-6-^ h 3->-3, 3, 8, 8-7- h 

y^^juyutt.z-hl-fy^/ ij> - * 

iK* 45*„ 
Hi* 143-144 *C (^it» 0 

'HNMR (CDCI3) 6 1.14 (3H, s), 1.32 (3H, s), 1.38 (3H, s), 1.39 (3H, s), 2.17 
(1H, d, J=15.8Hz), 2.34 (1H, d, J=15.8Hz), 2.63 (1H, d, J=15.6Hz), 2.81 (1H, 
d, J=15.6Hz), 3.92 (3H, s), 6.60 (1H, s), 6. 77-7.00 (2H, m), 7.32-7.43 (1H, 
m)» 

MMM 3 2 2 

l-(3, 5-yyjl^a 7x ~;W-3, 4, 8, 9-:r h y k H D-6-p< h*~>-Z, 3, 8, 8-^ h 
y^)Vy d [2, 3-hH y^v g >msm 

it&mzmco urn 42%. 

Wl& 198-199 t: (RSx^-^^-^X^l/l-f;!/). 

'HNMR (CDCip 5 1.24 (6H, s), 1.36 (6H, s), 2.30 (2H, s), 2.69 (2H, s), 3.93 

(3H, s), 6.62 (1H, s), 6.71-6.90 (1H, m), 6.93-6.98 (2H, m) 0 
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Mmm 323 

^^-3, 3,8, 8-T-h^^^7D[2,3-h]-rv^ yij> 

$ttm ilwiao^^D, 7-* h^y-U-yh HD-5-^>^^>^;^ 
5 -hU^/B^T^fl^t^fc. « 52*. • 

'HNMR (CDCg 5 1.22 (6H, s), 1.34 (6H, s), 2.35 (2H, s), 2.67 (2H, s), 3.23 
(2H, t, J = 8.8Hz), 3.85 (3H, s), 3.92 (3H, s), 4.67 (2H, t, J = 8. 8Hz), 6.60 
(1H, s), 6.75 (1H, s), 6.93 (1H, s) 0 

io mmm 324 

N- [ [4- (3, 4, 8, 9-rh7k H D-6-* h * t>-3, 3, 8, 8-x h5^)V7D [2, 3-h] >f 

>T^F^^TSMfb^tl$#feo J» 65*. 
15 234-235 r (^X^;0 O 

'H NMR (DMSO-d^ 5 1.23 (6H, s), 1.45 (6H, s), 2.21 (2H, s), 2.92 (3H, s), 
3.17 (2H, s), 3.95 (3H, s), 4.33 (2H, d, J=3.8Hz), 7.10 (1H, s), 7.61(4H, 
s), 7.84 (1H, br). 
mMM3 2 5 

3-, 4, 8, 9-5- h y h H D-6-* h* v-l-(6-^ h*v-3-tf U S?=;»-B, 3, 8, 8-x h 
^7^:7 O [2, 3-h]< v^y ij 

mmms oetmmoxmztD^-* h^v-3-tiu^>^;^- hj;^^ 

'HNMR (CDCI 3 ) 8 1.23 (6H, s), 1.35 (6H, s), 2.33 (2H, s), 2.68 (2H, s), 3.93 
(3H, s), 3.98 (3H, s), 6.62 (1H, s), 6.77 (1H, dd, J=8.4, 0.6Hz), 7.63 (1H, 
dd, J=8.4, 2.2Hz), 8.19 (1H, d, J=2.2Hz). 

mmm 326 

3, 4, 8, 9-fh7h K h4->-3, 3, 8, 8-7- h 7 * 7MM-[3-(l-7< h- 
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* 7 z-jw 7 d [2, 3-h] -f y u >*g^i£ 

M 191-193 1: («x^--\^it>-vx5 1 ;i/x-^;W <) 

5 1HNMR (CDC1 3 ) 5 1.24 (6H, s), 1.30-1.33 (12H, m), 2.26 (2H, s), 2.69 (2H, 

, 3v &2 (SSk s), 4, 52-4, 63 . (IHv, 6, 60* s>, 6v&9c-6 t &6-(-3^. s) s 27 
(1H, t, J=7.4Hz)„ 

mmm 327 

3- (3, 4, 8, 9-er h y h F P-6-* h * >>-3, 3, 8, 8-f- h 5 ;* 3^? □ [2, 3-h] < y * 

£*«3 2 6fc:feHT, »fc£4tte»J£j^fcbT#fc. TO 17%. 
Bfcj& 208-209 *C KW» 0 

'HNMR (CDClj) <5 1.23 (6H, s), 1.31 (6H, s), 2.28 (2H, s), 2.74 (2H, s), 3.93 
(3H, s), 6.61-6.73 (3H, m), 6.85 (1H, t, J = 2.2Hz), 7.09 (1H, t, J = 7.8Hz)„ 

15 mmms2 8 

3,4,8,9-^h^t: FP-6-^ h^->-l-(6-^ y^>y5 : 7l/-J|/-2- f )V)~ 
3, 3, 8, 8-x h7*^)V7 P [2, 3-h]-f y ^/ U > 

m<tGto%&1to TO 18*. 

20 H£ 170-171 v (Mx^;i/-^\^» 0 

'H NMR (CDClj) 6 1.27 (6H, s), 1.38 (6H, s), 2.70 (2H, s), 2.79 (2H, s), 3.91 
(3H, s), 3.92 (3H, s), 6.61 (1H, s), 7.11 (1H, dd, J = 9.0, 2.5Hz), 7.39 (1H, 
d, J = 2.5Hz), 7.93 (1H, d, J = 9.0Hz). 
^ffiM 3 2 9 

25 3-(3, 4, 8, 9-5r h ? t h3->-3, 3, 8, 8-:r h ?*^)V7 P [2, 3-h] y* 

y y >- w ;w t° y e» l-sj-**/ h 

iwu 1 tmm<D-%mz& v , 3->7/.tf u ^> 1-^ v k £#^Ta®ffr&$& 

TO 27$. 

Sfi* 145-146 "C CftBfeX5 i ;p-'\^1t>~5?-ryyptfJl.x— r;i/) 0 
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'HNMR (CDC1 3 ) 6 1.24 (6H, s), 1.37 (6H, s), 2.39 (2H, s), 2.70 (2H, s), 3.93 
(3H, s), 6.63 (1H, s), 7. 27-7.32 (2H, m), 8.22-8. 26 (1H, m), 8.28 (1H, s)„ 
3 3 0 

l-( 6 _* p p_ 3 - tf U v-; W -3, 4, 8, 9-rh7h H D-6-* h ^-3, 3, 8, 8-x h 7 
;*5P;K7a[2,3-hHy^y y> 

140-141 x: K=H?-» 0 

'HNMR (CDCI3) ^ 1-25 (6H, s), 1.36 (6H, s), 2.28 (2H, s), 2.70 (2H, s), 3.93 
(3H, s), 6.63 OH, s), 7.38 (1H, d, J = 7.8Hz), 7.74 (1H, dd, J = 7. 8, 2.2Hz) 
8.42 (1H, d, J = 2.0Hz) o 
MMM 3 3 1 

2-[2-**y-5-(3, 4, 8, 9-5=- h 7 h H D-6-* h*~>- 3 , 3, 8, 8-x h W /k7 p 

[2, 3-hH u >-i~r ;»-i ( 2H )-if y *>-m-*-\> u *>*;p#*i^ H 

l-(6-* D D-3- tf U ^-;W-3, 4, 8, 9-5F h 7 b H D-6-* h*v<-3, 3, 8, 8-^ h 7 
^DtU-h]^;^^ o.o & 2 . 7 mo]), 4-trU^>^;^^ 5 H 
1-^*5/ H (2.9g, 21mmol) > 25!l! JUIrtWnttgtt (2.0mL) fc^tfBfBt (6.0 
m> ©h;ux> (10 30 MttJHmL^ 

100:1 ©ft 20:1) Tfl»«U 3£ft&« (0.46 g, ft* 48S) 

'HNMR (CDCI3) <5 1.20 (6H, s), 1.46 (6H, s), 2.65 (2H, s), 2.88 (2H, s), 3.93 
(3H, s), 6.03 (1H, br). 6.62 (1H, ,). 6.70 (IH, d, J = 9.2Hz), 7.04 (1H, br), 
7.61 (1H, dd, J = 9. 2, 2.6Hz), 7.79 OH, d, J = 5.0Hz), 8.08 (1H, d, J = 2.6Hz)! 
8.28 (1H, s), 8.65 (1H, d, J = 5.0Hz) o 
3 3 2 
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l-(2-b U 5?-;W-5-(3, 4, 8, 9-t- h 7 b FO-6-* h3->-3, 3, 8, 8-fh7/fJl/ 
7 P [2, 3-h] -f V* y U >-M ;]/) -2 (1H) - b° >J > 

&. W 47X. 

3fcj& 203-204 <C (BB&X3^-'vHr>)„ 

'» NMR- (CDGlj) & 1. 20, (6H, s>, 1.46 (6H, s), 2.6& (2H, sX, 2, 96. (2ft, 3,93- 

(3H, s), 6.62 (1H, s), 6.69 (1H, d, J = 9.4Hz), 7.33 (1H, td, J = 5. 8, 1.2Hz), 

7.57 (1H, dd, J =9.4, 2.6Hz), 7.80-7.95 (2H, m), 8.06 (1H, d, J = 2.2Hz), 
8.55 (1H, d, J = 4.2Hz)„ 

mmm3 3 3 

l-tt-t^JV-t-*; U ~;l/)-5-(3, 4, 8, 9-t- h 7 b H D-6-y h^~>-3, 3, 8, 8-t- 

h 7 * t\>p 7 d [2, 3-h] -i v * y y >-i -r ;w -2 (ih) - tr u j > 

JRSfS SIX. 

&j£ 212-213 *C mm^Jl-^\^>-^Vy°a\iJUx.-T-M 0 
'HNMR (CDCI3) 5 1.21 (6H, s), 1.52 (6H, s), 2.65 (2H, s), 2.76 (3H, s), 2.99 
(2H, br s), 3.93 (3H, s), 6.62 (1H, s), 6.74 (1H, d, J = 8.8Hz), 7.57-7.75 
(4H, m), 8.00-8.09 (3H, m)„ 

mmm 334 

1- (3-* 3^-2-*./ U-;W-5-(3,4,8. 9-rh7hh'D-6-^ h + x-3, 3, 8, 8-t- 

h7^r;i/7o[2, 3-h] * y *y y >-w ;» -2 (ih) - b y >v > 
Hfc£ 212-213 «c (itxf;v-A+t>-^vynfcfjvx-f;i/) ( 

'HNMR (CDCI3) (5 1.11 (3H, s), 1.30 (3H, s), 1.66 (6H, s), 2.42 (3H, s), 

2. 54-2. 69 (2H, m), 2.73 (IH, d, J = 16.2Hz), 3.29 (1H, br d. J = 16.2Hz), 

3.90 (3H, s), 6.58 (1H, s), 6.74 (1H, d, J='9.4Hz), 7.53-7.83 (5H, m), 7.99- 
(1H, d, J = 8.0Hz), 8.10 (1H, s)„ 

mmm3 3s 
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l-(7-^;W2-*/ U =JW-5-<3. 4, 8, 9-x h7hF D-6-* h + 3, 8, 8-^ 
hy^lyu [2, 3-h] i'V + yij >-i-< - 2 (m) - tf ij 5?/ > 

W 6X. 

5 232-233 "C (SBSX3\JJ/-'vMi-» 0 

'HNMR (CDG1 3 ) 5 1.23. (&B, s>>, UW| ^ feW^^-MM*.*,**. 
(2H, s), 3.93 (3H, s), 6.71 (1H, d, J = 9.4Hz), 6.93 (1H, s), 7.44 (1H, dd, 
J = 8.4, 1.4Hz), 7.72-7.88 (4H, m), 8.23 (1H, d, J = 8.4Hz), 8.31 (1H, d, 
1 = 1.8Hz)„ 

io mmm 3 3 6 

2- [2-** V -5- (3, 4, 8, 9-TF7kHD-6-^ + 5,-5, 3, 8, 8-:r h 7 * J- )V 7 U 

[2, 3-hK y*y u >-i-^)V)-i (2H)-bf u ^-;w- 4 -tf u s?>*^*>« x^ 
H»J3 3 1 tH»©*tticj:0, 4-eU5?>*;p#>« x^nxf^ 1-* 

15 ^^^m^xmmit^mommmmmrc. zn*x9s-jw&mu 3.3M 

'HNMR (CDCI3) a 1.20 (6H, a). 1.42 (3H, t, J = 7.4Hz), 1.46 (6H, s), 2.65 
(2H, s), 2.89 (2H, s), 3.93 (3H, s), 4.44 (2H, q, J = 7 .4Hz), 6.62 (1H, s), 
6.71 (1H, d, J = 9.3Hz), 7.59 (1H, dd, J = 9.3, 2.4Hz), 7.89 (1H, dd, J = 

4- 8, 1.4Hz), 8.04 (1H, d, J = 2.4Hz), 8.47 (1H, s), 8.67 (1H, d, J = 4.8Hz). 

mmm 337 

5- (3, 4, 8, 9-x h 7 k K D-6-* b*zs-Z, 3, 8, 8-^ h y * ?n,y p [ 2 , 3 -h] < y * 

y u >-i— r ;w -2 aio-tf u > 

1- (6-/7 a p-3- tf ij ?- M - 3t 4, 8, 9-^r h y t F D-6-* h^>-3, 3, 8 , 8-5^ h 5 
^^D[2 1 H]^^yiJ> (4.0g, 11 mmol) <D 6 M « (40 mL) *ft£ 
11.5 Btm^^Lfc. EAfe*tt£?ft*lft 8M **fc*MJSA*»« 
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Jlft^-frTM^tl (3. 6 g> l&m 94%) £#/c 0 
MA 195-196 °C 0 

'HNMR (CDC1 3 ) d 1.17 (6H, s), 1.38 (6H, s), 2.59 (2H, s), 2.61 (2H, s), 3.91 
5 (3H, s), 6.31 (1H, br), 6.52 (1H, d, J=9.3Hz), 6.58 (1H, s), 7.41 (1H, dd, 

J-9.,3, . 2. 2Hz>, 7. &g . ttflv dy J=2v 2Hz)-„ 
3 3 8 

1-^ ^-5-(3, U,9-Th7tFD-6^h + 5,-3, 3, 8, 8-t- h 5 ^ o 
[2, 3-h] <iV*J U >-l ;W -2 (1H) - tf U 5? J > 
10 5-(3, 4, 8, 9-t- h 7 k H DHhj* h*->-3, 3, 8, 8-^r h ^5^:7 D [2, 3-hH V * 
/ U>-W;P)-2(lH)-lfU^y> (l.Og, 2.8mmol) tTfC^b^-hU^A (608! 
ilfctt, 0.35 g, 8.8 mmol) © N,N-i?^fMM75 H (10 mL) 
T 15 ^Wft^bfc. K^RIC3-H^^> (2.0 mL, 32 mmol) *mUT~toZ, 

mux 9 mmm&vrco Kjm&*\z&€, im 7jc^^hu^A7K«&jp^. 
u^A*»J8n?«^ufca, M^y^ATf&jiu mjettw^^l^ 

*;PA/B»X^ 2:1:1 ©«l:2:2) TiibT, #e>nfcffi*S 

20 (0. 52 g, mm 50%) 
Sl& 158-159 C. 

'H NMR (CDClj) <5 1.20 (6H, s), 1.41 (6H, s), 2.61 (2H, s), 2.65 (2H, s), 3.60 
(3H, s), 3.93 (3H, s), 6.56 (1H, d, J=9.4Hz), 6.61 (1H, s), 7.33 (1H, dd, 
J=9.4, 2.6Hz), 7.59 (1H, d, J=2.6Hz)„ 
25 Hlfj 3 3 9 

l-(3-tf U $^;M3VW-5-(3, 4, 8, 9-fh7t K n-6-* h*->-3, 3, 8, 8-r h 5 

^^7D[2,3-h]-ry^y y>-i--r;w-2(ifl)-tfy>?y> 
IHMI3 3 8 3-(^Dn^^;Wtry^>a«j|ft^n T ^ 
JRsfs 385S 0 
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ftft 247-248 1: mmx.^)i~^^ >)o 

'H NMR (CDC1 3 ) 6 1.19 (6H, s), ,.33 (6H, s), 2.47 (2H, s), 2.64 (2H, s) 3 91 
(3H, s), 5.18 (2H, s), 6.60 (IH, s). 6.65 (IH, d, J=9.4Hz), 7.27-7 32 (1H 
■>. 7.42 (IH, dd, J=9.4, 2.6Hz), 7.51 (IH, d, J=2.2Hz), 7.77 (1H, dd J=7 i 
1.8Hz), 8.57 (1H, dd, J=4.8, 1.4Hz), 8.64 (1H, d, J=2.2Hz) 0 

4 a 

^^;^n[2,3-h]^y^yu>-i-^;w- 2 (iH)-tiU^/> 

»£#j£#7c 0 63*. 

MA 199-200 <C ill^-^y^ejH-^) 
'HNMR (CDClg) « 1.19 (6H, s), 1.35 (6H, s), 2.52 (2H, s), 2.64 (2H, s) 3 92 
(3H, s), 5.17 (2H, s), 6.61 (IH, s), 6.68 (Ifl, d, J=9.8Hz), 7.21 (2H d 
J=5.8Hz), 7.45-7.48 (2H, m), 8.59 (2H, d, J=5.8Hz)„ 
4 1 

1- (2-tf U 5^)-5-(3, 4, 8, JKr h F D-6-y ^>- 3 , 3, 8, 8-^ h ^ 

D [2, 3-hJ< y*y U >-W ;P)-2(lH)-t: u sv > 
MM 3 3 8i PW«» fc ± D, 2-(^n p*3W tf U 
mit&M £#7c e JR* 72K 0 
MA 191-192 <C (ffi|i^-^ >)i 

•HNMR (CDCI3) a 1.20 (6H, s), ,.35 (6H, s), 2.57 (2H, s), 2.65 (2H, s) 3 92 
(3H, s), 5.22 (2H, s), 6.60 (IH, s), 6.6, (,H, d, J=9.0Hz), 7.17-7 27 (IH 
»), 7.42 (IH, dd, J=9.2, 2.2Hz), 7.49 (IH, d, J=7.6Hz), 7.67 (IH, dd, J=7 6 ' 
1.8Hz), 7. 72 (IH, d, J=2.2Hz), 8.52 (IH, d, J=4.8Hz) 0 

nmms 4 2 

l-(2-*y U n;M^)- 5 -( 3 , 4, 8, 9-r N 5 fc K D-6-* h^>- 3 , 3, 8, 8-x h 5 

* ^ 7 d [2, 3-h] -r y * y y -^f ,» - 2 (,h) - tf »j s> y > 

^t;-&tJ^f#7Co » 54*. 
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ma 210-211 «c mmx.^)v--Mv^u\f.)VjL-^)v) a 

'HNMR (CDClj) 6 1.19 (6H, s), 1.23 (6H, s), 2.53 (2H, s), 2.64 (2H, s), 3.91 
(3H, s), 5.45 (2H, s), 6.59 (1H, s), 6.66 (1H, d, J=9.6Hz), 7.37-7.50 (1H, 
m), 7.53-7.59 (2H, m), 7.65-7.73 (1H, m), 7.75 (1H, d, J=2.2Hz), 7.81 (1H, 
5 d, J=8.0Hz), 7.98 (1H, d, J=8.6Hz), 8.15 (1H, d, J=8.8Hz) 0 

ili4,43 

l-(7x -)l*^)\,)-5-(3, 4, 8,-9-x h7kF h^>-3, 3, 8, 8-^r h 

)Vyu [2, 3-hH y >-i-r ;W-2(iH)-fcr y > 

10 » 38«o 

Sh£ 216-217 t: «H6if;i/-A^>-^y^Db:;n-f;W. 
'HNMR (CDClj) <5 1.18 (6H, s), 1.30 (6H, s), 2.44 (2H, s), 2.63 (2H, s), 3.91 
(3H, s), 5.17 (2H, br s), 6.58 (1H, s), 6.66 (1H, d, J=9.8Hz), 7.32 (5H, s), 
7.38-7.43 (2H, m). 

15 mmm3 4 4 

T2, 3-hHy*y U>-W;»-i (2H)-tf U^>T-fe 

5- (3, 4, 8, 9-fh7t H D-6-* h*~>-3, 3, 8, 8-t- h 7 * ?-)l>7 D [2, 3-h] y * 
/U>-M;»-2(lH)-tfUiV> (1.5 g, 4.3nol) fc#*fltf-lviJ9A (60S 
20 ifttt, 0.19 g, 4.8 no]) © N,N-i?^?WA75 H (10 mL) <D®m%Mm. 
T 25 #WJjl#l,fc. E&ttfc 2-^DD7th75 H (0.51 g, 5.5 mmol) 

&TinA> ^fi-e 24 mmm&htc. Rim%*\zm^ 1 m jm^booA 

DD*W^;-jl, 50:1 0^20:1) tiSLT, &jKA£ftfc. fc&ttfcft 
«SH©x*y-;i, (20 mL) «{C 3.3M JgftzJc^/X* /-JMMft (5.0 mL, 17 
mmol) "SJpA^fiT 10 7>«#tfco^^^MJET«U^t;^% (1.3 
g, 59%) • 
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'H NMR (DMSO-dg) 6 1.34 (6H, s), 1.40 (6H, s), 2.78 (2H, br), 3.08 (2H, s), 
3.93 (3H, s), 4.60 (2H, br), 6.59 (1H, d, J=9.5Hz), 7.06 (1H, s), 7.73 (1H, 
dd, J=9.5, 2.4Hz), 7.76 (1H, s), 8.27 (1H, d, 1=2. 4Hz), 8.33 (1H, s), 12.39 
5 (1H, br) 0 

2-* * V -5- (3, 4, 8, 9-t h 7 h K D -6-^ h ^ y-3, 3, 8, 8-f h 7 ^ f ;P 7 n 

[2, 3-hH y*y u >-w;»-i (2H)-tfu *?>tm i^jut,^ 

10 JK$ 17%. 



'HNMR (CDCI3) 6 1.20 (6H, s), 1.30 (3H, t, J=7.4Hz), 1.42 (6H, s), 2.65 (2H, 
s), 2.73 .(2H, s), 3.92 (3H, s), 4.25 (2H, q, J=7.4Hz), 4.68 (2H, br), 6.60-6.65 
(2H, m), 7.42-7.47 (2H, m) 0 
15 HIi3 4 6. 

h7^wi/7D[2, 3-hM y*y u >-w;»-i (2H)-tf u ^>r-fe h 

2-^V-5-(3J ( 8,9-Th7tFD-6-^h^>'-3 1 3 ) 8 ; 8-fh7^?;l/7D 

[2,3-U-f y*y U>-i-^;w-i(2H)-tfUv>^ if;H7,f^ (i.4g, 3.2 

20 mmol) £ 3-T^y tfU^> (0.58 g, 6.2 mmol) cd^* U > (10 mL) M£T 
*=*>*HftT 200 "CT 17 2 M Wft&ftiX., *DD 

S4Stt'>'JAWW7A^D7h^77-f- (BfKx^/^^y-;p 50:1 
©*10:i) T^SgbT, »5nfca»»*|»x5 i ^-5?-f 
D^X-fMOB^b, (0.20 g> 13*) fcfcfc. 

Bb& 276-277 *C„ 

'HNMR (CDCI3) 6 1.21 (6H, s), 1.40 (6H, s), 2.66 (4H, s), 3.93 (3H, s), 4.78 
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(2H, brs), 6.62 (1H, s), 6.71 (1H, d, J=9.3Hz), 7.18-7.27 (1H, m), 7.56 (IE, 
dd, J=9.3, 2.6Hz), 7.69 (1H, d, J=2.2Hz), 8.04-8.08 (1H, m), 8.33 (1H, dd, 
J=4.6, 1.4Hz), 8.63 (1H, d, J=2.6Hz), 9.65 (1H, s) 0 

mmm 347 

N-(2-b FD^ylfjV)-2-t^V-5-(3,U > 9-fh7hHD-(i^ h^~>- 

3, 3., 8, l-y--. h&j&A&n®, ^-^>H^^^^>3?^f. 

mmms 4 6 2-7$;i^y-^^^T«^^# 

fee W 59% „ 

Hbft 1 33-1 34 «c <B$&x^;u- v tf;i/x-T- . 

'HNMR (CDClj) 6 1.20 (6H, s), 1.42 (6H, s), 2.65 (2H, s), 2.68 (2H, s), 3.41 
(2H, m), 3.69 (2H, t, J=4.8Hz), 3.92 (3H, s); 4.64 (2H, s), 6.61 (1H, s), 
6.62 (1H, d, J=7.6Hz), 7.37-7.48 (2H, m), 7.63 (IH, d, J=2.2Hz) c 

mmm 348 

2-^ y -5- (3, 4,8,9-rh7tHD-6-^b^ is-S, 3, 8, 8- y- h y * ?)\, 7 u 

12, 3-w v * / u >-i -r ;w -1 (2h) - tf u s> >sm 1.1-5?* fjux?- juxf 

*««3 3 8i:ra«©3Er*felc«tO, ^n^BHIl tert-:/3\«,£m>T5Bflj&* 

"HNMR (CDCI3) a 1.20 (6H, s), 1.42 (15H, s), 2.65 (2H, s), 2.72 (2H, s), 
3.92 (3H, s), 4.65 (2H, br), 6.61-6.65 (2H, m), 7.40-7.48 (2H, m). 

mmm 349 

7-5- (3, 4, 8, 9-<5r h y fc F D-6- * h * v-3, 3, 8, 8~x h 7 * □ 

[2, 3-u -f v+y u >-i— f (2H>- tr u s?>iwfiBftS[ 

2-** 7 -5- (3, 4, 8, 9-Th7fcHD-6-^^ ~>-3, 3, 8, 8-fh7^^7D 
[2,3-hM7*/ U>-W;W-l(2H)-tf 'Jy>« l.W^i^ixf 
;i/ (2.7 g, 5.8 mmol) ©6Mti (30 mL) 1 I^^Mjg^Lfe. fifi 
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v^Dif;px-x;pj:t)ttiMb$*T«jift^«j (2.5 g , w mzmtc. 
ma 231-233 *c am>. 

'H NMR (DMSO-dj) 6 1.34 (6H, s), 1.39 (6H, s), 2.80 (2H, br), 3.08 (2H, s), 
3.94 (3H, s), 4.71 (2H, s), 6.63 (1H, d, J=9.6Hz), 7.07 (1H, s), 7.76 (1H, 
dd, J=9.6, 3.0Hz), 8.33 (1H, d, J=3.0Hz), 12.40 (1H, br). 

4-[[2-^y-5-(3, 4, 8, 9-5=- N 5 1 H D-6-* h*~>-3, U.S-fh^^o 

m<k&m&wto urn 

MR. 

'HNMR (CDCI3) 6 1.18 (6H, s), 1.32 (6H, s), 2.47 (2H, s), 2.63 (2H, s), 3.91 
(6H, s), 5.22 (2H, brs), 6.60 (1H, s), 6.67 (1H, d, J=9.8Hz), 7.37-7.46 (4H, 
m), 8.01 (2H, d, J=8.4Hz)„ 

mmm 3 5 1 

N-(2-t H n^J/x^)-4-[[2-t+ V-5-(3, 4, 8, 9-f h 7 k H h*^- 

3, 3, 8, 8-t- h ? ^ d [2, 3-w -r y >-w ;w-i (210 -t° y >?-;w ^ 

4-[[2-«y-5-(3, 4, 8, 9-^ h ? t FD-6-* h3->-3, 3, 8, 8-fh^^7D 

[2, 3-hH y*y u y-\-i)V)-\ (2H)-t?y >>x;w *^]^t#@t ^jux 

(1.0 g, 2.0 mrnol) £ 2-7$/!^/^ (2.0 mL,' 33 mmoi) 05^>|/> 
(10 diL) ®m% 4 BIHttDflRftl,*!:. 

MSHfyU^ 7 A^PTN^77^- llttlW^;^ 5 0:1 
©H20:l) T*«bT,tt«il*#fc o » 6 nfcaiSfi0X^y^ (20*) ft 
3.3M mb7km/X^y-;W^ (3.0 mL, 10 mmol) £Jn*, SfiT 10 # 
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Wlo:-5\>W;DISafcSit\ £jgfc£ttl (1.1 g, ft* 96%) 
175-176 *C. 

'HNMR (DMS0-d 6 ) <5 1.28 (6H, s), 1.42 (6H, s), 2.66 (2H, s), 3.09 (2H, s), 
5 3.30-3.40 (2H, m), 3.50 (2H, t, J=5.6Hz), 3.93 (3H, s), 5.24 (2H, br), 6.62 
(t»,< d, *=9.6Bz>, 7,0-7 (1H, s), 7, 45 • (2H, d r J=8,0Hz>, 7. 6-7 (-Mf,- dd, M&4> 
2.2Hz), 7.88 (2H, d, J=8.0Hz), 8.51-8.57 (2H, m). 
' MMM3 5 2 

4- [ [2-** V-5- (3, 4, 8, 9-t- hyh K D-6-* h * ->-3, 3,8J-fh7^^7D 
10 [2,3-h]<V^/U>-i--f; W -i(2H)-tfU^-;i,]^^]^i#^M 

mmms 4 9 tmmo^miz^v), 4-[[2-^y-5-(3,4,8,9-xh^tFD-6- 

;* h*v-3, 3, 8, 8-t" h7^^70 [2, 3-hK 7*7 U >-M )W-1 (2H)-HU 

15 'HNMR (DMSO-de) <5 1.27 (6H, s), 1.42 (6H, s), 2.65 (2H, s), 3.09 (2H, s), 
3.93 (3H, s), 5.30 (2H, br), 6.64 (1H, d, J=9.6Hz), 7.08 (1H, s), 7.49 (2H, 
d, J=8.4Hz), 7.70 (1H, dd, J=9. 6, 2.2Hz), 7.93 (2H, d, J=8.4Hz), 8.58 (1H, 
d, J=2.2Hz), 12.62 (1H, br) D 
MMM 3 5 3 ■ . 

20 4- [ [2-** V-5- (3, 4, 8, 9-rh7h H h *>-3, U^-rh^^WD 

[2, 3-h] -( v * j y >-\~i M -l (2H)-t° u 5?— ;w * SSfl/iK >XT ^ K 

4- [B-**y-5- (3, 4, 8, 9-t- h 7 k H D-6-* h*~>-3, 3, 8, 8-t h 7 ^ )l? U 

12, 3-hK y * / y (2H)-if y s>x;wW;W5fcj&#»m*[ (1.6 

g, 3.1 mmol) i^+U-yj^ay P (0.75mL, 8. 6 amtol) 0rh 7 tHD77 
25 > (50 mL) ®m\Z N ; N-y^^WA75 F (0.1 mL) ^UX'Uak, Kfom 

(50 mL) mm\Z 6.3 M 7>^-7/X^7-;i^ (30 mL) £g 



<WO 0170746A1_I_> 



WO 01/70746 



PCT/JPOl/02277 



404 

SIift-> 'J 7 A ^ DT h ^7 7 - (£ODxK^A/*^>?— ;|/ 50:1 ' 

U mmit&m (0.44 g, IR^ 31%) £#fco 
5 m& 262-266 r. 

'UMR, (CD,tlj> & LIMBS, W3346H* & r 2*4942I*vS^ 2^m^ 3*9*- 
(3H, s), 5.21 (2H, s), 5.64 (1H, br), 6.08 (1H, br), 6.60 (1H, s), 6.66 (1H, 
d, J=9.0Hz), 7.39-7.47 (4H, in), 7.79 (2H, d, J=8.0Hz)„ 

10 N-^^-4-[[2-^-^V-5-(3, 4, 8, 9-fh7k H D-6-* h=^>-3, 3, 8, 8-5r h ^ 

p<^7o[2,3-h]-f y+/ U>-l-r;W-l(2H).-tru^-;W^^;W^>XT$ 
H 

mik&mzmco urn 
15 #hk„ 

■HNMR (CDC 1 3 ) 6 1.18 (6H, s), 1.33 (6H, s), 2.49 (2H, s), 2.63 (2H, s), 3.00 
(3H, d, J=5.2Hz), 3.91 (3H, s), 5.20 (2H, br), 6.18 (1H, br), 6.59 (1H, s), 
6.65 (1H, d, J=10Hz), 7.36-7.46 (4H, m), 7.73 (2H, d, J=8.0Hz)„ 
mMM3 5 5 

20 4-[[2-^^V-5- (3, 4, 8, 9-:r h y h H D-6-* h*~>-3, 3, 8, 8-x h Z> *^)ly D 

[2, 3-hH y*y u >-w;w-i (2H)-t°u vn;w^^;w-N-7-atf;^>XT 

mmm 353 t^ti©^^ d , y°u ^)U7^>^m^xmmit^m^mco 

Mm 57*. 

25 M 193-195 r (Kmx5 1 ;P-^if>-^yyDb: 0 ;i,x-x;i'). 

'HNMR (CDCI3) 6 0.97 (3H, t, J=7.2Hz), 1.18 (6H, s), 1.33 (6H, s), 1.55-1.65 
(2H, m), 2.48 (2H, s), 2.63 (2H, s), 3.41 (2H, q, 1=7. 2Hz), 3.91 (3H, s), 
5.20 (2H, s), 6.12 (1H, br), 6.59 (1H, s), 6.65 (1H, d, J=9.0Hz), 7.37-7.45 
(4H, m), 7.73 (2H, d, J=8.0Hz) o 
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H«J 3 5 6 

3, 4, 8, 9-5=- h 7 k h*~>-3, 3, 8, 8-x h 5^^;P-l-[4-U^;i>^)7 

x-;H 7 P [2, 3-bH U >}I®?i& 

4-(^^W)^>y-hU;l/ (0. 776 g, 5.20 mmol) (DhAX> (5 mL) 

5 . t^gfe (5mD mmiz^ymmm (o.smD ^WcoTkMDit, 2,3- 

i? ti F 0-7- * -Mr v-2, 2.- $2 (2- ^ ^ JW-l- >f OA ^> > 
(0.929 g, 4. 00 mmol) © h;|/X> (5 mL). ^^JpA, 80 <CT 1 B#TO^Lfc„ 

(-\^>mm^)v 2:d fc#ti^s^^©»^s^#fco zniz 2.8M 

m^7Km/X^y-;i,^ (7.4mL) ^ipA, m&mmhrc 0 M^ylfiH- 

^x^i/^SS^bT^Mfb^tf <o.72g, s&m 43*) 

15 St* 137-140 "Co 

'HNMR (CDC1,) 5 1.37 (6H, s), 1.67 <6H, s), 2.39 (2H, s), 2.55 (3H, s), 3.00 
(2H, s), 4.02 (3H, s), 6.74 (1H, s), 7.36 (2H, d, J = 8. 2 Hz), 7.68 (2H, d, 
J = 8.2 Hz). 

mmm 357 

20 l-(2,3-^t FD-5-^>y77rj|/H4,8,9-Th7kFD-6->l h^v- 
3, 3, 8, 8-7- b7^WD [2, 3-h] ^V^'J 

HH0!I3 5 6i[5|^©^^J;D 2, 3-y k F n-5-^>y*7 7>* h UJV 

&mKTmm<t&m*&ito mm six. 

HL& 144-148 <C (IllfJW, 
25 'HNMR (CDClj) 6 1.39 (6H, s), 1.65 (6H, s), 2.45 (2H, s), 2.98 (2H, s), 3.36 
(2H, t, J = 8. 8 Hz), 4. 01 (3H, s), 4.72 (2H, t, J = 8.8 Hz), 6.73 (1H, s), 
6.86 (1H, d, J = 8.4 Hz), 7.32 (1H, dd, J = 8.4, 1.8 Hz), 7.93 (1H, d, J = 
1.8 Hz). 

mmm 358 
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3, 3, 8, 8-fh7^ 3^7 □ [2, 3-h] -iV^-J U 

§!«J 3 5 6 i:^il©^fcJ: D 1, 3-^>\/e^*y-;W5^;!/^x F U )P£ 

®i& 156-160 *c mmx-j-Mo 

l 1Mm WlyX & k 39. (6Ife 1, 6& (6ft s) v <2v4fr 2,9* <-<2Erafc-4*«|» 

(3fl, s), 6.11 (2H, s), 6.73 (1H, s), 6.97 (1H, d, J = 8.0 Hz), 7.17 (1H, br 
s), 7.27-7.29 (1H, m)„ 

mmm 359 

N, N-S^5P;W4- (3, 4, 8, 9-=r F 7 b F n-6-* F *$/-3, 3,8,8-fh7/^7D 

[2, 3-h]< v^y u >-i-r;w^>if>75>mmm 

^«!|3 5 6 tmBOXmz&t) 4-(y^fJ|/75;)<>ynhU ;i/^ffl^T 
^^b^^#fc» «UfS 24*„ 

its 165-168 *c (Ij^x3^-x^>-;p) 0 

■HNMR (CDCI3) 6 1.40 (6H, s), 1.62 (6H, s), 2.58 (2H, s), 2.94 (2H, s), 3.10 
(6H, s), 4.01 (3H, s), 6.73 (1H, s), 6.75 (2H, d, J = 9.0 Hz), 7.77 (2H, d, 
J = 9.0 Hz)„ 

mmm 3 6 0 

l-[4- (3, 4, 8, 9-^r F y t F n-6-^ F 4^>-3, 3, 8, 8-fh 7 ^ 7)V7 U [2, 3-h] <i 
»M 3.5 6 tmU<?>%mz& D 4-71?^;^ >y- f y )l&m^Tmmik-g 

ys&mtco mm 29%. 

MA 167-170 <C (gj^x^-x^/-^). 

'HNMR (CDCI3) 8 1.34 (6H, s), 1.71 (6H, s), 2.21 (2H, s), 2.69 (3H, s), 3.06 
(2H, s), 4.03 (3H, s), 6.77 (1H, s), 7.80 (2H, d, J = 8.2 Hz), 8.14 (2H, d, 
J = 8.2 Hz)» 
m^M 3 6 1 

3, 4, 8, 9-t- F y h F P-6-* F*>--3, 3, 8, 8-x h7^^H-(2-fl-jW y a 

[2,3-bH v>mm. 
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154-156 t: (^x^;i/-x^y-;w 0 

'HNMR (CDC 1 3 ) d 1.41 (6H, s), 1.66 (6H, s), 2.59 (2H, s), 3.00 <2H, s), 4.02 
5 (3H, s), 6.75 (1H, s), 7.29 (1H, br s), 7.82 (1H, d, J = 4. 6 Hz), 8.05 (1H, 
bf- s) „ 

3 6 2 

3, 4, 8,9-fh7tH D-6-p< h*v-3, 3, 8, h ^y 3yP-l-[4-( h U 7 ;ktD 
^fJW7x-JW 7 d [2, 3-hH y *y U >i&M& 

io .n»!i3 5 6 tmm<D%m\z&K> 4-(huy;^n^^;i/)^>y- hu;v^ffl 

MA 149-151 "C (ftBtX^W. 

'HNMR (CDCI3) <5 1.35 (6H, s), 1.71 (6H, s), 2.19 (2H, s), 3.05 (2H, s), 4.03 
(3H, s), 6.77 (1H, s), 7.84 (4H, s). 

15 mmm 3 6 3 

l-(2,3-^b FD-7-* h^->-2,2-^^;W5-^>y77X;i/)-3,4, 8, 9-^h^ 
h Fo-6-y h*~>-3, 3, 8, 8-r h 5^^7D[2, 3-hMy*y U >ttSfft 

n«j 3 5 6 tmm®-%mz£ v 2, 3-^t fd-7-* h^>-2, 2-^*^-5-^ 

>y*y 7 >#;i/#x h y J«'&jitt>T»fls£*>§»&. jr^ 38* 0 
20 141-143 "C (yx?jVx-f;|/-iix?;i/) 0 

'HNMR (CDClj) 6 1.40 (6H, s), 1.56 (6H, s), 1.66 (6H, s), 2.50 (2H, s), 2.97 
(2H, s), 3.08 <2H, s), 4.02 (3H, s), 4.06 (3H, s), 6.74 (1H, s), 7.12 (1H, 
br s), 7.46 (1H, br s)„ 

mmm 3 6 4 

25 tfT. [3, 4, 8, 9-fh7tFD-6-^h^ ~>-3, 3, 8, 8-t- h y * J- )\,-\- [4- (7xXJl/ 

7i-;W7D [2, 3-h] «f y ^ y »J >] =£Bfe&£ 

m& 130-132 *C (^I^X-fA-iil^). 
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'HNMR (CDC 1 3 ) 6 1.37 (6H, s), 1.67 (6H, s), 2.35 (2H, s), 3.00 (2H, s), 4.01 
<3H, s), 6.74 (1H, s), 7.27-7.63 (9H, m) 6 

mmm 3 6 5 

3, 4, 8, 9-fh7k F P-6-* h*5/-3, 3, 8, 8-t- Yy^fr-l-te-iX-^frX.?- 

5 )V) 7x-jW y a [2, 3-h] y >JSg:i[ 

JR$ 37*0 
169-171 *C «X^W„ 

f HNMR (CDClj) 5 1.31 (6H, d, J = 6.8 Hz), 1.35 (6H, s), 1.69 (6H, s), 2.29 

10 (2H, s), 2.95-3.08 (1H, in), 3.01 (2H, s), 4.02 (3H, s), 6.75 (1H, s), 7.42 
(2H, d, J = 8.4 Hz), 7.69 (2H, d, J = 8.4 Hz). 

mmm 3 6 6 

3, 4, 8, 9-x h y 1 H P-6-j* h3^>-3, 3, 8, S-y- h y ^^;W-l-(5-^^;W2-5^X 
=L)l) 7 D [2, 3-h] -f V y >i&^*& 
15 ^»J3 5 6£ITO0#ifefc<fcD MfJH-5 1 t7x>*M- hy;)/£/8V> 
T^m^^#/c e JR* 12X. 
tt£ 177-179 t: 0$BtX3 1 ;W. 

'HNMR (CDC1 3 ) <5 1.39 (6H, s), 1.69 (6H, s), 2.30 (3H, s), 2.32 (2H, s), 3.02 
(2H, s), 4.02 (3H, s), 6.73 (1H, s), 7.01 (1H, d, J = 4. 8 Hz), 7.60 (1H, d, 
20 J = 4. 8 Hz) . 

mnm 3 6 7 

3, 4, 8, 9-fh7t Fn-6-;* h^ 1 ^-3, 3, 8, b y * 3^-1- [4- (h'J7MD 
* h^'»7x-A] 7 P [2, 3-hH U 

HSI#13 5 6tmU<D^mz&0 4-( h U7Mn^' h^>/)^>^- h ij 

25 mteT&m{k&to&%ito i&m m a 

it* 163-166 <C (ffSx^W. 

■HNMR (CDClj) <5 1.36 (6H, s), 1.70 (6H, s), 2.25 (2H, s), 3.04 (2H, s), 4.03 
(3H, s), 6.76 (1H, s), L41 (2H, d, J = 8.4 Hz), 7.81 (2H, d, J = 8.4 Hz) „ 
Hl»!l3 6 8 
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2-* h * zs-4- (3, 4, 8, 9-rh7kHD-6-^h + ~>-3, 3,8,8-Th7^^7D 

[2, 3-h] -i y 3v u >-w 7 x y -)i 

4-kFn^>-3-* h^v^>y- hU;P (0.895 g, 6.00 imol) ©h;Px> (5 
mL) fc«ktfH« (5 mL) Mi:MTM (0.6 mL) £$TFL7Co 
5 2,3->*k K+v-2,2-^^;P-5-(2-7^;i/-l-yD^-;j,)^> 

7*75 > ( L16 g, 5,, OO molX (a.^;i/X> &ii&&&&tto&* 8ft- ^ l,^, 

io (-\*i7->/g^x^;p 2:1 ©«^x^;w izmv, mwtx.^- 

A+ir^^S^lt*^ (0.92 g, mm 48%) 
Mj£ 143-145 *Co 

'HNMR (CDCI3) 6 1.24 (6H, s), 1.33 (6H, s), 2.32 (2H, s), 2.55 (1H, br s), 
2.68 (2H, s), 3.89 (3H, s), 3.92 (3H, s), 6.61 (1H, s), 6.86-6.92 (3H, m). 

15 mmm 3 6 9 

l-(3, 5-^ □ O-4-tf U ^x;0-3, 4, 8, 9-fh7t H D-6-* h^~>-3, 3, 8, 8-7- 
h 7 D [2, 3-h] < U > 

«f!l3 6 Sil^ilCD^t^D 3,5->?7DP-4-t:U^>^;i/#xhU;i/^ 

20 147-148 *c 

'HNMR (CDCI3) 5 1.34 (6H, s), 1.35 (6H, s), 2.19 (2H, s), 2.78 (2H, s), 3.92 
(3H, s), 6. 63 (1H, s), 8.56 (2H, s)„ 

$mm 370 

1- (2-7 7 -3, 4, 8, 9-:r h 7 k H D-6-* h * ~>-3, 3, 8, 8-t* h7^f"Jl/7D 
25 [2,3-hM V + 7U> 

$ 25X. 

125-127 X: (-\^1t-» 0 
•HNMR (CDCI3) 5 1.23 (6H, s), 1.41 (6H, s), 2.51 (2H, s), 2.66 (2H, s), 3.92 
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(3H, s), 6.49 (IE, dd, J = 3.4, 1.8 Hz), 6.58 (1H, s), 6.66 (1H, d, J = 3.4 : 
Hz), 7.48 (1H, d, J = 1.8 Hz). 

mmm 3 7 1 

2- (3, 4, 8, 9-fh7k H P-6-p< h * ->-3, 3, 8, 8-fh7^ [2, 3-h] -< V * 

5 yu>K;W7x/-^ 

186-189 TC (SflfJl/-A*t»„ 
'HNMR (CDC1 3 ) 6.1.22 (6H, s), 1.42 (6H, s), 2.64 (2H, s), 2.74 (2H, s), 3.94 
10 (3H, s), 6.64 (1H, s), 6.75-6.84 (1H, m), 6.98-7.03 (1H, m), 7.24-7.32 (2H, 
m) o 

3, 4, 8, 9-x h 7 k H P -6- p< h + S/-3, 3, 8, 8-x h 7 * - (3-^X ~ 7 P 
[2,3-hKV*/ U> 

15 ^51083 6 8 tW«©5firj*fc«fcD 3-5 : t7i>*;^- hU;P*ffi^T«H-fc 

119-122 *C (^i^»o 
'HNMR (CDCI3) 6 1.23 (6H, s), 1.35 (6H, s), 2.36 (2H, s), 2.67 (2H, s), 3.92 
(3H, s), 6.60 (1H, s), 7.11 (1H, dd, J = 5.0, 1.2 Hz), 7.30-7.39 (2H, m)„ 
20 3 7 3 

3, 4, 8,9-rh7tH D-6-* h * v-3, 3, 8, 8-x h 7 (3-* 

x;u)7p[2, 3-h]-f y^y y> 

T^fc£$j£f#7Co ft* 23*. 
25 m& 195-197 "C ('\*D->-&m3L3 L )l) 0 

'HNMR (CDClj) «5 1.19 (6H, s), 1.40 (6H, s), 2.50 (3H, d, J = 0.8 Hz), 2.63 

(2H, s), 2.67 (2H, s), 3.92 (3H, s), 6.59 OH," s), 6.67-6.69 (1H, m), 6.84 
(1H, d, J = 3.6 Hz). 
nMM3 7 4 
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l-(2-£ P D-3- 1? U V-)V)-Z, 4, 8, 9-rf7k Fn-6-;* h=t->-3, 3, 8, 8-7- h 5 

^i£#ll3 6 8 £R»©#8sfc:J:») 2-#DD-3-tf u^>*;p#- Ml^fcJBVvc 

5 Si£ 159-160 <C (ttl^-A^f» 0 

'HNMR,(CDCI 3 ) § kit (3ft k3&£3H v s^-k^.C3H^s^k3&,(3Br.s^ 2*0fr 
(1H, d, J = 15.8 Hz), 2.25 (1H, d, J = 15.8 Hz), 2.70 (1H, d, J = 15.8 Hz), 
2.81 (1H, d, J = 15.8 Hz), 3.92 (3H, s), 6.62 (1H, s), 7.34 (1H, dd, J = 7.2, 
4.8 Hz), 7.69 (1H, dd, J = 7.2, 1.8 Hz), 8.46 (1H, dd, J = 4.8, 1.8 Hz)„ 
10 mmM3 7 5 

l-(2,6->?^PP-4-^^-3-hfU^-;W-3,4, 8, 9-fh7bKD-6^ h*zs- 
3, 3, 8, 8-x h 7 * f)V y D [2, 3-h] -f V + / »J > 

Hy^S/B^TMrttefcfcWfc. W 25JK 0 

15 97-101 «c (B^x3v1/-a=hj-». 

'HNMR (CDClg) d 1.32 (3H, s), 1.33 (3H, s), 1.34 (3H, s), 1.37 (3H, s), 2.02 
(1H, d, J = 15.8 Hz), 2.19 (3H, s), 2.32 (1H, d, J = 15.8 Hz), 2.74 (1H, d, 
J = 15.8 Hz), 2.79 (1H, d, J = 15.8 Hz), 3.92 (3H, s), 6.62 (1H, s), 7.20 
OH, s)„ 

20 mmm 3 7 6 

3, U,9-Th5tFD -6-;* h * ^-3, 3, 8, 8-x h 7 ^ 3^-1- tf 7y^7D 
[2,3-h]-TV^7U> 

3 6 8 t^mo^SfcJ; 0 tf h U ;P&ffl^T^@ffc-&fc£ 

|R* 6X 0 

25 Sfe^C 154-155 "C (IKtX3S>P-M i 1J-». 

'HNMR (CDC1 3 ) 5 1.30 (6H, s), 1.34 (6H, s), 2.17 (2H, s), 2.74 (2H, s), 3.92 
(3H, s), 6.62 (1H, s), 8.57 (1H, dd, J = 2.6, 1.6 Hz), 8.64 (1H, d, J = 2.6 
Hz), 8.87. (1H, d, J = 1.6 Hz). 

mmm3 7 7 
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3,4,8,9-7- r- 7 kKD -6-* h^^UJ-fh^^f JH-(4-~ hD7x~ : ' 

§IJg03 3 6 8 t D 4-~ h D^>Vr. h U ;HfcJBV>T»f&&#| 

SUfc. JR* 42X. 
5 m& 152-153 *C (ill7 t ;h^1l-». 

■ftNffil (GBGk> 6 1. 26, (6ft, s), v k 3346H S 2, 49* -.(Hfe-sk 

(3H, s); 6.64 (1H, s), 7.60 (2H, ddd, J = 8.6, 2.2, 1.8 Hz), 8.27 (2H, ddd, 

J = 8.6, 2.2, 1.8 Hz). 

mmm3 7 8 

10 3, 4, 8, 9-fh7k K D-6-* h^^-3, 3, 8, 8-x h 9 *^)V-\-te-{*^)V7,)V7 

^n;0 7x-;i/]7D[2,3-h]-ry^y u> 

H»J3 6 8 i^©7j^{CckD 4-(^^;^;P7^^;w^>y- h ij 

^T«^i^ife 0 iR$ 26* 0 
SS^ 120-121 "C (S«X^-'vHJ-». 
15 'H NMR (CDClj) <5 1.26 (6H, s), 1.32 (6H, s), 2.19 (2H, s), 2.70 (2H, s), 2.72 
(3H, s), 3.93 (3H, s), 6.63 (1H, s), 7.58 (2H, d, J = 8.4 Hz), 7.70 (2H, d, 
J = 8.4Hz)„ 
mMM3 79 

3, 4, 8, 9-fh7t K h + v-3, 3, 8, 8-^ N 7 J* ^)V-l-[A- ^frXfrft 

20 -;W7xr;W7D[2 ) 3-h]^7^yiJ> 

^2&0!13 6 8£^J£07j?£fcJ:D 4-(*?;P;*;i^-;i,M>y*- h y;H£J8V* 

xmm^m^ntco $m 52*. 

m& 189-190 "C (B^x^-m^). 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.33 (6H, s), 2.18 (2H, s), 2.71 (2H, s), 3.04 
25 (3H, s), 3.93 (3H, s), 6.63 (1H, s), 7.63 (2H, d, J =8.4 Hz), 7.99 (2H, d, 
J = 8. 4 Hz) „ 
»J3 8 0 

l-(3-7^n;i/)-3, 4, 8, 9-^r h y t H D-6-j* h^v-3, 3, 8, 8-x h7^rJl/7D 

[2,3-hHy=M>j> 
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^«J3 6 8 tmu<D^mz&v) z-7u-hV)v%m\,*TmMtt&*fa&&tt.& 
m& 130-131 r mm.^ji-^D-» 0 

'HNMR (CDC1 3 ) 6 1.21 (6H, s), 1.40 (6H, s), 2.65 (4H, s), 3.92 (3H, s), 6.46 
5 (1H, dd, J = 1.8, 0.8 Hz), 6.59 (1H, s), 7.44 (1H, dd, J = 1.8, 1.4Hz), 7.59 

ClHy dd, h = k 4, ft. & Hz),,,, 

• mmm 3 8 1 

3, 4, 8, 9-x h 5 fc H D-6-* v-3, 3, 8, 8-fh7^ J-)V-\- (3, 4, 5- HJ * h * 
->7i-JW v u [2, 3-hW y^v u > 
10 ^JI^3 6 8t^ilO^fc«J;0 3,4,5-hU^h^^>V-hU;v^^T 



S®fc-&tl£#£:„ WM 45% 0 

M£ 186-188 "C (K^X^;]/-A=H7->) 0 

'HNMR (CDC1 3 ) 5 1.25 (6H, s), 1.34 (6H, s), 2.34 (2H, s), 2.69 (2H, s), 3.84 
(3H, s), 3.86 (6H, s), 3.93 (3H, s), 6.61-6.62 (3H, m). 
15' Hj&0g3 8 2 

• l-[2,2'-k'lfU^>]-6--r^-5-(3,4,8,9-xh^tKD-6-y h^^-3,3,8,8-T- 
^/^7D [2, 3-hJ -f V*>> »J >-i~f ;w -2 (1H) - fcf »J >V > 

i-[2,2'-tftru>?>]-6-r;p-i,6-^hKo-6-^y-3-tf y >?>#;m?- h y 

;p (2.06g, 7.51 mmol) Oh)V3L> (10 mL) mtiUZ, MTIM (10 mL). £ 
20 ITlt 2,3-^k FD-7-* h^->-2,2-^^^;i/-5-(2-^^;Wl-^D^-;P) 
1>'/7?> (1.45g, 6. 26 mmol) © Hl/X> (10 mL) 'CT 10 

25 htf?7j- (1% ^^y-;w/iHRx^;Koti 5%) \zmv, mm^ji-^ 
v>fr*>m&&VTmm4k&m (0.43 g, w& n%) zntc* 

MM. 231-234 "Co 

'HNMR (CDCl,) 5 1.22 (6H, s), 1.42 (6H, s), 2.66 (2H, s), 2.89 (2H, s), 3.94 
(3H, s), 6.62 (1H, s), 6.76 (1H, dd, J = 9.2, 0.6 Hz), 7.32 (1H, ddd, J = 
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7.2, 4.8, 1.0 Hz), 7.62 (1H, dd, J = 9.2, 2.6 Hz), 7.80 (1H, ddd, J = 8.0, -; 
7.2, 1.0 Hz), 7.91-8.02 (2H, m), 8.09 (1H, dd, J = 2.6, 0.6 Hz), 8.28 (1H, 
dt, J = 8.0, 1.0 Hz), 8.44 (1H, dd, J = 6.6, 2.2 Hz), 8.68 (1H, ddd, J =4.8, 
1.8, 1.0 Hz)„ 

5 mmm 3 8 3 

l- J, U UM^-^r h 5b,t? a-Mvfe %^-^8y.8r-^ , 

h =7 * ^)Vy D [2, 3-h] 7 *J U >-M )V) -2 (1H) -\Z U VJ > 
mMMS 8 2 £mM<DJjmz&r) i,6-^hHD-i-(8-^?;H-^; ij-;0-6- 
^V-3-tfU> ? >*;i/fchU;^&M^%*#fc. « 29X e 

io 182-183 <c (^x^;p-^-y-» 0 

'HNMR (CDC 1 3 ) 6 1.22 (6H, s), 1.45 (6H, s), 2.66 (2H, s), 2.74 (3H, s), 2.88 
(2H, s), 3.93 (3H, s), 6.62 (1H, s), 6.74 (1H, dd, J = 9.2, 0.8 Hz), 7.47 
OH, dd, J = 7.6, 7.0 Hz), 7. 56-7.62 (2H, m), 7.71 (1H, d, J = 7. 6 Hz), 7.92 
(1H, d, J = 8.8 Hz), 8.14 (1H, dd, J = 2.6, 0.8 Hz), 8.23 (1H, d, J = 8.8 
15 Hz) 0 

mmm 3 8 4 

l-(4-;WW2- 1! U ^x;»-5-(3, 4, 8, 9-fh7h F D-6-^ v-3, 3, 8, 8-x 

h ? * u [2, 3-h] -r v + y u >-w j w -2 0© - tri j 3? y > 

U-yt Fo-i-(4-y^;i/-2-tf u -6-3-^7-3- tf u ^>#;i^x h u )V 

20 (3.22 g, 15.2 mmol) ©h;i/X> (10 mL) fcifcfc:, 2k<$~R§« (10 mL) %ffi 
TLTzo 2,3-^h HD-7-X b*ris-2, 2--J^)V-%-{2-^)V-\-'fu^-)V)K 
>Vy?> (2.72g, 11.7 mmol) <D h;Ux> (10 mL) »jft§jRTU gfiTf 30 

v>f774- (\% ;-)Vffimx.j-)\,<D'& 5«) t&u seicisstt$/u 

*^7^D7h^77^- (A^>/ifKx5 1 ;i/ 1:1) Cib^Sllf 
;P-A^if>^SS3!gaUT^Bft^<» (1.00 g, JR* 19»,£#fc. 
Bb& 161-162 'Co 
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'HNMR (CDC1 3 ) 6 1.19 (6H, s), 1.45 (6H, s), 2.44 (3H, s), 2.64 (2H, s), 2.89 
(2H, s), 3.92 (3H, s), 6.60 (1H, s), 6.68 (1H, d, J = 9.6Hz), 7.13 (1H, ddd, 
J = 5.2, 1.6, 0.8 Hz), 7.55 (1H, dd, J = 9.6, 2.6 Hz), 7.70 (1H, d, J = 1.6 
Hz), 8.00 (1H, d, J = 2.6 Hz), 8.38 (1H, d, J = 5.2 Hz) 0 
H»!l3 8 5 

4- (3, 4 y 8 > 9^1> 5 k £ B-6^K**>-3* 3> Sy 8=^ Mb^^M^^ 
/ U >- W)l/) t° U z?> H 

4->T/ tfU^> 1-^^h* (1.26 g, 10.0 mmol) ©h;^x> (5 mL) j&jfcfc, 
^^Titi (5 mL) ZmTlsfco 2, 3->?t h+i/-2, 2-^^f;H- 

(2-^^;wi-ya^-;p)^>^^ > (L63gj 7 . 00lDm oi) ©h;p x > (5 iL) 
**£»TU 0 W 30 0P& S&fc 80 »Hffl|#Lfc. 

15 x^;W icftu l»x^T^*>*>6Hlt*bT«lM:^« (3.33 g, jr 

* 5430 £t#7c<> 
197-199 "C„ 

'HNMR (CDCI3) 6 1.23 (6H, s), 1.39 (6H, s), 2.41 (2H, s), 2.68 (2H, s), 3.94 
(3H, s), 6.64 (1H, s), 7.38 (2H, d, J = 7.0 Hz), 8.25 (2H, d, J = 7.0. Hz). 
20 HMI3 8 6 

4-* ^-l-[4-(3, 4, 8, 9-x h 7 h H D-6-* h^->-3, 3, 8, 8-x h7^^7D 

[2, 3-b] -f y * y u >-w ;w-2- tf y s*=jw -2 (ih)-*/ y y > 

4- (3, 4, 8, 9-fh7t H P-6-* h c^>-3, 3, 8, 8-jh5^ 3^:7 P [2, 3-h] -f V * 
/'J>-W;WtTU> ? > 1-#^>K (3.52 g, 10.0 mmol) &J;7Jf 2-^ P p-4- 
* S ?)\'*;V> (3.55g, 20.0 mmol) ©*vl/> (30 mL) *3<fctfRfl| (6 mL) $ 
«fc 25X AflrtX/mgflK (4 mL) £Jn*. % 4 ttHttRftttLfc. 
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^>/S»X^ 2:1) \zmU WM^)lfrZm^mVT3kMfc£® (2.46g, - 

jr* 50%) &nfco 

218-219 'Co 

'HNMR (CDClj) 6 1.26 (6H, s), 1.40 (6H, s), 2.51 (3H, d, I = 1.0 Hz), 2.57 
5 (2H, br s), 2.68 (2H, s), 3.91 (3H, s), 6.59 (1H, s), 6.61 (1H, d, J = 1.0 
B»X 6> 64 (IB? d4, J =-8*4y K 2 H«)>, 7^ 17-7. 2«« (Iflj m>^ 7: 2 9-7^ 3*' f 2»j bt>v 
7.61 (1H, dd, J = 5.2, 1.6 Hz), 7.70 (1H, dd, J = 8.0, 1.4 Hz), 8.82 (1H, 
dd, J = 5.2, 0.8 Hz). 

10 1- [4- (3, 4, 8, 9-fh7t F D-6-* h * >--3, 3, 8, 8-r h 5 * [2, 3-h] -f 

y 3V U >-M ;w -2- if y 5? - ;w -2 (ih) -tr u > 

4- (3, 4, 8, 9-t- h 7 fc H h * v-3, 3, 8, 8-rh7^ 5^7 P [2, 3-h] -f y ^ 
7 U >-l-<i)V) t? U v> l-^-> H (5. 00 g, 14. 2 mmol) & .fctf 2-£ P D k° U 
- (16.1 g, 142 mmol) ©4^>l/> (45 mL) ^«kt^B6 (9 mL) mm\Z 25%' & 

Itt'>'J*y;W7Ai?D7b^77^- (A+f-^/BKx^ 1:1) \zmv, 

20 »B8x^;^&^|§aUTSfi^'&«& (1.55 g> JR* 25X) £H£ 0 
]&& 223-224 "C. 

'HNMR (CDCI3) <5 1.25 (6H, s), 1.38 (6H, s), 2.54 (2H, br s), 2.69 (2H, s), 
3.92 (3H, s), 6.24-6.32 (1H, m), 6.61 (1H, s), 6.61 (1H, ddd, J = 9. 2, 1.4, 
0.8 Hz), 7.34-7.43 (2H, m), 7.78 (1H, ddd, J = 6.8, 2.2, 0.8 Hz), 7.93 (1H, 
25 dd, J = 1.4, 0.6 Hz), 8.61 (1H, dd, J = 5.0, 0.6 Hz) 0 

4- (3, 4, 8, 9-rh7k F P-6-* h^v-3, 3, 8, 8-y- h 7 P [2, 3-h] -f ysfr 

j u >-i--r )V) -2 (ih) u > 

4- (3, 4, 8, 9-T- h7tF P-6-;* 3, 8, 8-^ h 5 ^ 3MV7 P [2, 3-h] -f y ^ 
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y'J>-M;Wt''Jy> (0.90g, 2.55mmol) (DM^Wm. (5 nL) j§ 

l££ 20 I^HIiPl&JlSSbfc. KJ&m$Qo& (100 mL) fc»#U *7 
>*-T* (20 mL) SjBATWn? 30 ^F«lfc. ^M$iEETtl« 

(o. 52 g, sum m) &ntco 

232-233 <C 0 

10 'HNMR (CDClj) 5 1.24 (6H, s),' 1.40 (6H, s), 2.63 (2H, s), 2.69 (2H, s), 3.92 
(3H, s), 6.35 (1H, dd, J = 6.6, 1.4Hz), 6.60 (1H, d, J = 1.4Hz), 6.61 (1H, 
s), 7.43 (1H, d, J = 6.6 Hz), 11.42 (1H, br s) 0 
3 8 9 

l-(4-t? U 5^;M3\>WHh(3, 4, 8, 9-fh7t FP-6-* h^>-3, 3, 8, 8-x h 5 
15 ^5 1 ;P7n[2,3-h]-fy^/U>-l-f;p)-2(lH)-tfU^y> 

4- (3, 4, 8, 9-T" h 5 1 H P-6-* h*$/-3, 3, 8, 8-x h 7*^:7 P [2, 3-h] V * 
/U>-l-<;W-2(lH)-tfU^y> (1.06 g, 3.00mmol) OMh^fMM 
75 F (15 mL) M^fc^k^T, *3HW-MJ£2* (60% faSHRfc) (0.360 g, 
ff.OOmol) ttMTLtcfe, mmx 30 #R3SR#bfc. 4-(£ dd^^W IfU v>i& 
20 mm (0.738 g, 4.50mmol) %Mz., S^fcgfiT? 1 ^p«#Lfco Kfo®&% 

^ISfty >J * Wl/* 7 h ^7 7 - (^=l ; 1^>/tiI^^ 1:1 

25 i\m 31%) 

it£ 171-172 *C„ 

'HNMR (CDClj) <5 1.24 (6H, s), 1.40 (6H, s), 2.65 (2H, s), 2.67 (2H, s), 3:92 
(3H, s), 5.18 (2H, br s), 6.28 (1H, dd, J = 7.0, 1.8 Hz), 6.61 (1H, s), 6.65 
OH, d, J = 1.8 Hz), 7.18 (2H, d, J = 6.0 Hz), 7.32 (1H, d, J = 7.0 Hz), 8.58 
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(2H, d, J = 6.0 Hz) 0 

mmm 390 

l-(2-^ h^yX^J0-4-(3, 4, 8, 9-x h^fc FD-6-^ 3, 8, 8-5=- h^p< 

7^7 D [2, 3-h] -f U >-l-r;0-2(lH)-hf U 5V > 

^Mf!l3 8 9i»^tJ;D 2-7d^X3^M3^X-^£/B^T^M 

1K£ 85-87 (^if>-Ij^X3Ml,) 0 

'HNMR (CDC1 3 ) <5 1.23 (6H, s), 1.39 (6H, s), 2.63 (2H, s), 2.67 (2H, s), 3.31 
(3H, s), 3.66 (2H, t, J = 5.0 Hz), 3.92 (3H, s), 4.15 (2H, br s), 6.18 (1H, 
dd, J = 7.0, 1.8 Hz), 6.58 (1H, d, J = 1.8 Hz), 6.60 (1H, s), 7.39 (1H, d, 
I = 7.0 Hz)„ 
H«J3 9 1 

l-(2-tf U i?x;i^;l/)-4-(3, 4, 8, 9-fh7t Hn-6-^ Y**y-Z, 3, 8, 8-x h y 

*?-)V7u[2, z-hU v*/ u >-i-^;p)-20H)-if u y 

mmn 8 9 tmmo^miz^r) 2-^aa^ji)\d^^>m.mm^m^rm 

*Ht£tt&#&. W 57*. 

165-166 *C mMx.^)l-s\*D-», 
'HNMR (CDCI3) 6 1.22 (6H, s), 1.38 (6H, s), 2.63 (2H, s), 2.66 (2H, s), 3.91 
(3H, s), 5.26 (2H, br s), 6.23 (1H, dd, J = 7.0, 1.8 Hz), 6.58 (1H, d, J = 
1.8 Hi), 6.59 (1H, s), 7.18-7.25 (1H, m), 7.42 (1H,. d, J = 7.6 Hz), 7.58 (1H, 
d, J = 7.0 Hz), 7.66 (1H, td, J = 7.6, 1.8 Hz), 8.53 (1H, d, J = 4.8 Hz). 

mm 3 9 2 

l-** V-4-(3, 4,U-7h7tHD^K ~>-3, U,8-fh7^^7D 
[2, 3-h] -i V U >-l--f )V> -1 (2H) - M U V >7t h 7 5 F 

mmm3 8 9tmm<Djjmz£K) 2-2007*^7$ ^tm^xmm^m^. 

£&f&totLT&1t. iR# 56*. 
tt£ 251-252 V mWtX.^)U- 

'HNMR (CDC 1 3) d 1.13 (6H, s), 1.29 (6H, s), 2.61 (4H, s), 3.81 (3H, s), 4.55 
(2H, s), 6.14 (1H, dd, J = 7.0, 1.8 Hz), 6.22 (1H, d, J = 1.8 Hz), 6.80 (1H, 
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s), 7.20 (1H, br s), 7.61 (1H, d, J = 7.0 Hz), 7.65 (1H, br s) 0 

mmm 393 

N-(2-7$y-2-t+yx^|/)-2-^V-4-(3, 4, 8, 9-rf h y h Fn-6-y K^>- 
3, 3, 8, 8-x D [2, 3-hH y^y U >-l--f ;W-1 (2H)-E'J ix>Tir N 

166-168 "C 

'HNMR (CDCI3) 6 1.13 (6H, s), 1.29 (6H, s), 2.61 (4H, s), 3.68 (2H, d,.J 

= 5.6 Hz), 3.81 (3H, s), 4.63 (2H, s), 6.19 (1H, dd, J = 6.8, 1.8 Hz), 6.25 

OH, d, J = 1.8 Hz), 6.80 (1H, s), 7.14 (1H, br s), 7.30 (1H, br s), 7.66 
OH, d, I = 6.8 Hz), 8.47 (1H, t, J = 5. 6 Hz) D 
$mm 3 9 4 

l-(3-t° U WW -4- (3, 4, 8, 9-x h 9 fc F D-6-* v-3, 3, 8, 8-x h 9 

y wi/7D [2, y*y u >-w;w-20H>-t!u y;> 

15 mffiM3 8 9£®M<DjjmzJ:V) 3-(*DD;*WW fcrUS?>|ffi*££/8v>T* 

gl"b<&*&£$ifc. 1R* 56*o 

126-128 *C (P^XWI/-'\^» 0 

'HNMR (CDClj) <5 1.22 (6H, s), 1.39 (6H, s>, 2.63 (2H, s), 2.66 (2H, s), 3.92 

(3H, s), 5.19 (2H, br s), 6.25 (1H, dd, J = 6.8, 1.8 Hz), 6.60 (1H, s), 6.62 
20 (1H, d, J = 1.8. Hz), 7.28 (1H, dd, J = 8.0, 4.8 Hz), 7.35 (1H, d, J = 6.8 

Hz), 7.72 (1H, d, J = 8.0 Hz), 8.57 (1H, dd, J = 4.8, 1.6 Hz), 8.61 (1H, d, 

J = 1.6 Hz). 

mmm 395 

1- y WP-4- (3, 4, 8, 9-x h y h H D -6- * h * ->-3, 3, 8, 8-x h 9 * 7 D 

25 [2, 3-w -r y ^ y u >-i ~r ;w -2 (i h) - tr y s> y > 

6295, • - 

8t£ 180-181 "Co 

Q 'HNMR (CDCI3) <5 1.22 (6H, s), 1.40 (6H, s), 2.64 (2H,.s), 2.66 (2H, s), 3.58 
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(3H, s), 3.92 (3H, s), 6.23 (1H, dd, J = 7.0, 1.8Hz), 6.58 (1H, d, J = 1.8 
Hz), 6.60 (1H, s), 7.33 (1H, d, J = 7.0 Hz) fl 
MMM3 9 6 

1 - (2-* 7 U ~ ;M -4- (3, 4, 8, <Hr h y h H D-6-y h * v-3, 3, 8, 8-x h ^ 

*^)V7U [2, 3-hH y*y U >-l-<;W-2(lH)-tf U 5V > 

M»38 94:^i«fej;.9, 2-(^.aDy.#;i,)^yaj>^^^ ffl ,^ m 

^-^t/^#fCo am 55*. 

Ifejft 189-190 t: (iS?I5 1 Jl'-A^ij-» 0 

'HNMR (CDC1 3 ) «? 1.22 (6H, s), 1.37 (6H, s), 2.65 (4H, s), 3.91 (3H, s), 5.47 
(2H, br s>, 6.24 (1H, dd, J = 6.8, 1.8 Hz), 6.59 (1H, s), 6.63 (1H, d, J = 

1- 8 Hz), 7.51 (1H, d, J = 8.4 Hz), 7.49-7.59 (1H, in), 7.60 (1H, d, J = 6.8 
Hz), 7.68-7.77 (IH, m), 7.82 (1H, d, J = 8.4 Hz), 8.03 (1H, d, J = 8.4 Hz), 
8.14 (1H, d, J = 8.4 Hz) n 

UW43 9 7 

2- [2-[2-**y-4-(3, 4, 8, 9-5=- h y h H D-6-;* h* 7 >- 3 , 3, 8, 8-x h y* 7*7 

a [2, 3-hH y*y y >-M;w-i(2H)-t:u ^]i^]-ih y-f > 

-l,3(2H)-v^> 

Sk^C 226-228 c (BHIx^;P-^^/-;w. 

'HNMR (CDClj) (5 1.19 (6H, s), 1.50 (6H, s), 2.65 (2H, s), 2.71 (2H, s), 3.92 
(3H, s), 4.13 (2H, br s), 4.26 (2H, br s), 6.15 (1H, dd, J = 7.0, 1.8 Hz), 
6.51 (1H, d, J = 1.8Hz), 6.58 (1H, s), 7.14 (1H, d, J = 7.0Hz), 7.72-7.84 
(4H, m). 

mmm 3 9 8 

l-[2-(v*3^7 5 y)X5VW-4-(3, 4, 8, 9-^r h y h H P-6-y h3->-3, 3, 8, 8- 
fh7/^7D[2, 3- h ]^ v+/ U>-w;»-2(iH)-try^ y> 
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Rk£ 111-113 *C (I^Mx^;i/-^iJ-» 0 

'HNMR (CDC1 3 ) 6 1.23 (6H, s), 1.38 (6H, s), 2.28 (6H, s), 2.62 (2H, t, J 
= 6.6 Hz), 2.63 (2H, s), 2.67 (2H, s), 3.92 (3H, s), 4.05 (2H, t, J = 6. 6 
Hz), 6.19 (1H, dd, J = 7.0, 1.8Hz), 6.56 (1H, d, J = 1.8Hz), 6.60 (1H, s), 
5 7.35 (1H, d, J = 7.0 Hz) 0 

l-(7i-jWfjW -4- (3, 4, 8, 9-^r h 7 k K U-6-* h^->-3, 3, 8, 8-^r h 7 
)V7 D [2, 3-hH >J >-l-f;P)-2(lH)-k"U *jj y 

10 W.68K0 

St* 170-172 <c (pmx^-^^» 0 

'HNMR (CDCI3) 6 1.22 (6H, s), 1.38 (6H, s), 2.63 (2H, s), 2.66 (2H, s), 3.91 
(3H, s), 5.18 (2H, br s), 6.19 (1H, dd, J = 7. 0, 1.8 Hz), 6.59 (1H, s), 6.62 
(1H, d, J = 1.8 Hz), 7.30-7.33 (6H, m) 0 
15 H«J4 0 0 

4- [ [2-^ y-4- (3,4,8,9-fh7bKn-6-/h^ ~>-3, 3, 8, 8-x Y^^)Vyu 

C2,3-h]^y^y v>-i-^)V)-im)-\ivp-M*r)immwi ^?;nx 
n& 193-194 r mm^jv-y\^y) B 

'HNMR (CDCI3) 6 1.23 (6H, s), 1.39 (6H, s), 2.64 (2H, s), 2.67 (2H, s), 3.92 
(6H, s), 5.23 (2H, br s), 6.24 (1H, dd, 1 = 7.0, 1.8 Hz), 6.60 (1H, s), 6.63 
(1H, d, J = 1.8 Hz), 7.32 (1H, d, J = 7.0Hz), 7.36 (2H, d, J = 8.4Hz), 8.01 
25 (2H, d, J = 8.4 Hz), 
mMM4 0 1 

N-(2-k FD+yX^)-4-[[2-t4V-4-(3,4,8, 9-fh7hHD-6-i h=^>- 
3, 3, 8, 8-5=- h y^JVy □ [2, 3-hH 7*7 L) >-M (2H) - tf U *J~)V] * 
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44[2-^y-4-(3J,8J-Tb7tFD-6-/h+y-3,3 ) 8 ) 8-fh7^^7D ; i. 
[2,3-h]^y^7U>-i-^; W -i(2H)-lfU^-;W^^]^ # ^ *?-)VJLX ' 
"r)V (1.32 g, 2.64 miol) 2-75 /X^/-^ ( 2 mL , 33. 1 nnnol) CD* 

->!/> (10 mL) 7 l«MifMLfc 0 K^U^m\Z^7^M?L, ^DD 

*7&?U^h>?7yj~- <mk^)W*$>;-)V 19:1 9:1) 
Sfej^C 220-222 "Co 

10 'HNMR (CDC1 3 ) 6 1.22 (6H, s), 1.40 (6H, s), 2.64 (2H, s), 2.66 (2H, s), 
3.48-3.59 (3H, m), 3.76 (2H, t, J = 5.0 Hz), 3.92 (3H, s), 5.18 (2H, br s), 
6.26 (1H, dd, J = 7.0, I.8Hz), 6.60 (1H, s), 6.63 (1H, d, J = 1.8 Hz), 7.07 
(1H, br t, J = 5.5 Hz), 7.30 (2H, d, J = 8.4 Hz), 7.35 (1H, d, J = 7.0 Hz), 
7.74 (2H, d, J = 8.4 Hz)„ 

15 mm&u 0 2 

4-[[2-^^V-4-(3, 4, 8, 9-fh7t H D-6-* h*v-3, 3, 8, 8-x h 7*=F)V7 U 
[2, 3-h] <i V * J ij >-i-< -i ( 2H ) - fcf ij 5? - M _ N _ (4 _ k » ?j 9J _ ;p) ^ 

•4-[[2-^y-4-(3, 4, 8, 9-fh7k K D-6-pt h*>--3, 3,8,8-f h7^^7D 

20 [2, 3-hH y u >-i-^;p)-i (2H)-tru ^JW^wwfeisi **;kt* 

t^P (2.78g, 5.55mmol) & 1 M 7jcMk7" h U V (30 mL) 

30 ^MHHnlMKtbfc. £U»&»£Tft«lft 2 M (30 iL) tefc. ® 

i«TTi«U x^/-^-«W{bfc. 

25 y-4- (3, 4, 8, 9-rh7t .H D-6-;* h * 5/-3, 3, 8, 8-^r h 7 ;* 5^7 □ [2, 3- 

hHy^yu>-i-^;W-i(2H)-tru^x;W^^]^&#^mm (2.90 g, 
. 4-[[2-^y-4-(3',4;-8,9-xh7tKD-6-^K+v 
-3, 3, 8, 8-x b 7*^)17 a [2, 3-hH y^7 U >-l--f ;W-1 (2H)-tf U y"JW ^ 
3S>W£S§BtJSl|J& (1.20 g, 2.29 fflmol), 4-7^/h°U v> (0.259 g, 2.75 
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mmol) &£ZS l-kHn^->-lH-^>yhUTy-;i/-7K^ (0.701 g, 4.58 
mmol) (D N,N-y/?MM7$ F (10 mL) ®m\Z, JK^T l-X3^-3-(3- 
^^JSy^DlfJW^MyM^ Fltl (0.483 g, 2.52 mmol) £JnA> 
1 mm^^zmUl: 30 l«jf#b£: 0 MJ^^«i±TT«^L^ 

(0.15 g , urn 12%) 

10 144-146 TC. 

'HNMR (CDCI3) 6 1.23 (6H, s), 1.39 (6H, s), 2.63 (2H, s), 2.67 (2H, s), 3.92 
(3H, s), 5.20 (2H, br s), 6.29 (1H, dd, J = 6.8, 1.8 Hz), 6.61 (2H, s), 7.32 
(2H, d, J = 8.4 Hz), 7.38 (1H, d, J = 6.8 Hz), 7.70 (2H, dd, J = 4.8, 1.8 
Hz), 7.84 (2H, d, J = 8.4 Hz), 8.51 (2H, dd, J = 4. 8, 1.8 Hz), 9.06 (1H, br 

15 s)„ 

mMM4 0 3 

2-**V -4- (3, 4, 8, 9-x h 7 k H P -6- ;* h * v-3, 3, 8, 8-x h 7 * 7 U 

[2, 3-w v + / u >-i-^ )v> -l (2H) - tr u v >mm 1 , i-v^vx.?- kjlx v- 

)V 

20 mmm 3 8 9 t ± D tert-r/^fcJSttTJWftte** 
#7cc JR# 80X. 

Rfcj& 166-168 *C (ylfJU-r ;!/- ^\=H}-» 0 

'HNMR (CDCI3) ^ 1.23 (6H, s), 1.40 (6H, s), 1.49 (9H, s), 2.67 (2H, s), 2.68 

(2H, s), 3.92 (3H, s), 4.57 (2H, s), 6.25 (1H, dd, J = 7.0, 1.8 Hz), 6.59 
25 (1H, d, J = 1.8 Hz), 6.59 (1H, s), 7.25 (1H, d, J = 7.0 Hz) „ 
MMM 4 0 4 

2-*^ 7-4- (3, 4, 8, 9-fh5tHD-6-Xh + 5/-3, 3, 8, 8-r h 7 ^ 7 D 

[2,3-hH.y*/- u>-i-<;w-i(2H)-fcru^>»BiJfiiiii .. 

2-** V-4-(3, 4, 8, 9-fh7hh*D-Mh + v-3, 3,8,8-f h 7 ^^7D 
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[2, 3-h] < V * / ij >- W (2fl) - If U >ffit i f i - ^ ^ j^^x^ ^ 
* 00.1 g, 21.6 mmol) £ 6 M W (25 mL) fc**3^ 1 WMii^Lfc 

99*) 

'E.NMR- (CDGlj): 4 L4i,(6fi, ^,k^.<a^-s^68.^^ .^^^ 3 .98. 
(3H, s), 4.71 (2H, br s), 6.24 (1H, br s), 6.35 (1H, d, J = 7.0 Hz), 6.70 
(2H, s), 7.72 (1H, d, J = 7.0 Hz) c 

mw&u 0 5 

_M-( 3 -tf U ^~;W-4-(3, 4, 8, S-^^t KD-6-* h*v-3, 3, 8, 8-x 
h ^^^7D [2, 3-hH y*/ u >-w;w-i (2H)-fc; U ^>Tir H 

2- **7-4-(3, 4, 8, 9-:r h ^ fc H D-6-* K * v-3, 3, 8, 8-x h 5 * ^7 D 

[2 > 3-h]-ry^yu>-i-^;i / )-i(2H)-tfu^>««^ (i. 2 o g , uswi), 

3- T5/fcfU^> (0.303 g, 3.22 mmol) 1-h KD+>-iH-^>y h y y 
.y-JIr-*ftW (0.821 g, 5. 36 mmol) (D»,N-^^M75H (10 A) * 

(0.566 g, 2. 95 mmol) ttMZ. HfiT 1 «rW* 6 fcSjBT? 3 ^»tfc, K 

ftiHtx^TSuai l» amem**?*- h y * &m®nm. mm* h u 

II L- T^zMitlkW} (0.51 g> JK^ 39X) £#£ 0 
S$,& 251-253 «C. 

'HNMR .(CDC1 3 ) 6 1.23 (6H, s), 1.40 (6H, s)/ 2.63 (2H, s), 2.68 (2H, s), 3.93 
(3H, s), 4.80 (2H, br s), 6.42 (1H, dd, J = 7. 0, 1. 8 Hz), 6.62 (1H, s), 6.75 
OH, d, J = 1.8 Hz), 7.20 (1H, dd, j = 8.4, 4.6 Hz), 7.52 (1H, d, J = 7.0 
Hz), 7.94 (1H, ddd, J = 8. 4, 1.8, 1.4 Hz), 8.31 (1H, dd, J =4.6, 1.4 Hz), 
8.64 (1H, d, J = 1.8 Hz), 9.82 (1H, br g). 
4 0 6 
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2-:**y-N-(5-*/ U -;W-4-(3, 4, 8, 9-x K 7 b F D-6-y h*~>-3, 3, 8, 8-^ 
F 7 * 3^:7 D [2, 3-h] V 4^ 7 U >-l -< ;0 -1 (2H) - k° U v >Tir h T 5 H 

10% o 

5 BI& 136-138 t: (Smx.^-)V-^^y) 0 

%« : (CDa 3 ), : 6. 1, 22 s,> r L 31 (fill, s), 2,5a (211, &> v 2. 6^(211, s)., 3, 92 
(3H, s), 4.89 (2H, br s), 6.48 (1H, dd, J = 6.8, 1.8 Hz), 6.61 (1H, s), 6.80 
(1H, d, J = 1.8 Hz), 7.47 (1H, dd, J = 8.8, 4.0 Hz), 7.58 (1H, d, J = 6.8 
Hz), 7.70 (1H, t, J = 8.4 Hz), 7.93 (1H, d, J = 8.4 Hz), 8.21 (IH, d, J = 
10 8.8Hz), 8.47 (1H, d, J = 8.4Hz), 8.93 (1H, dd, J = 4.0, 1.2Hz), 10.21 (1H, 
br s)„ 

1- (2-* / >J - )V) -5- (3, 4, 8 ) 9-Tb7kFD-6^h+y-3,3 J 8 1 8-fh7^5 1 )V 

7 n [2, 3-h] -f y * J y >-w ;u) -2 cm) - tf u v y > 

15 l-(6-^ D p-3- tf U ^-;»-3, 4, 8, 9-:f h z> t K o-6-y h*v-3, 3, 8, 8-7- h ^ 
y^7P[2,3-h]^y^yu> (0.78g, 2. lOmmol) &<fctf*/y> 1-it^v 
K-7kft]^ (3.05g, 21.0 mmol) ©h;Px> (5 mL) &<J;?3lf^ (5 mL) 
253! JWfrK^/M^ (1 mL) mvX, 20 mMmWffiVtc KfoM£im\Z* 

*>mm&)V 2:1) fc&U Iffil^^B^lTiW (0.41 g, 
41*) 

Si& 191-192 'Co 

25 'HNMR (CDCI3) 6 1.21 (6H, s), 1.52 (6H, s), 2.65 (2H, s), 2.98 (2H, s), 3.94 
(3H, s), 6.62 (1H, s), 6.74 (1H, d, J = 9.2 Hz), 7.55-7.63 (1H, m), 7.64 (1H, 
dd, J = 9. 2, 2. 6 Hz), 7.69-7. 77 (1H, m), 7.88 (1H, dd, J = 8.0, 1.4 Hz), 7.92 
(1H, d, J = 8.8 Hz), 8.04 (1H, dd, J = 8.0, 1.4 Hz), 8.12 (1H, d, J = 2. 2 
Hz), 8.26 (1H, d, J = 8. 8 Hz)„ 
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^360*4 0 8 

^)17U [2, 3-hH 73V u >-i-<;w- 2 (iH)-tf u 5V > 

W 40* o 
14-7-149- <C ®il^-Am.. 
'HNMR (CDCI3) * l.,6 (3H, s), 1.23 (3H, s), ,.41 (3H, s), ,.55 (3H, s) 2 63 
C2H, s), 2.75 (,H, d, J = ,6.0Hz), 3.22 (1H, d, J = ,6.0 Hz), 3.90 (3H s) 
6.58 (1H, s), 6,78 (1H, d, J = 9.6 Hz), 7.62-7.80 (6H, m ), 7.92 (,H, d \ 
= 8.4 Hz), 8.46 (1H, d, J = 5.8 Hz) 0 
^Ke#l4 0 9 

y*y y >-i--r ^)- 2 -ey yr;w-2(i B )-* y y y > 

4- (3, 4, 8, 9-? h 5 1 H D-6-y h *->- 3 , 3, 8, 8-y h 5 „ D [2> ^ y+ 

SV>-1~( 1-**->H (0.95 g , ,. T mol)> 2 -i, DD + ylJ> 

(1.8 g, 11 moo, 25* mt*m/nmtm «.? «d ^syw® (LOml) mh 

*x> (8.81) iSffia , iHBBMWUfc. EfSiSSSSST^. Bfcjg 

•ft. • MlftBIMMBx*,,,- A w> j. „ ^ u ?2 
«* 56?) 

I90-I9I r. 

'H NMR (DMSO-dj) a 1.18 (6H, s), 1.24 <6H, s), 2.51 (2H, s), 2.67 (2H s) 

3.80 (3H, s), 6.48 (1H, d, 1=8. W, 6.68 (IH, d. 1=9. 6Hz), 6.80 (1H S ) 
'•26 (IH, I, M.2Hz), ,.40-7.48 (2H, „), 7.64 (IH, dd, ,=4.9, 1.6Hz), 7 79 
OH, d, 1=7. Hi). 8.05 (IH, d, J=9.6Hz), 8.80 (IH, d, J=4 9Hz) 
10 
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1, 6-S?h Ku-G-^V-l-U-a 4, 8, 9-jh7t KD-6-* h*v-3, 3, 8, 8-t- h 

^^^;w^p [2, 3-w-f V4V u >-i-^ jw-2-tf u u 5»* 

If 5 K 

H»!l4 0 9£m&<D%mz£r), 6-^PP-n^>7.^ K^ffl^T^jBYU^ 

'HNMR (CDC1 3 ) 6 1.26 (6H, s), 1.38 (6H, s), 2.05 (2H, s), 2.69 (2H, s), 3.93 
(3H, s), 6.12 (2H, br), 6.59 (1H, d, J=9.6Hz), 6.62 (1H, s), 7.42 (1H, d. 
J=5.0Hz), 7.78 (1H, dd, J=9.6, 2.6Hz), 7.90 (1H, s), 8.49 (1H, d, J=2.6Hz), 
10 8. 59 (1H,' d, J=5.0Hz) o 
^ffiM4 1 1 

d n-4- M u ^-;0-3, 4, 8, 9-7- h 9 h H P-6-* h*$/-3, 3, 8, 8-7- h 7 

*3Mp:7 a [2, 3-w-r v^y u > 

4- (3, 4, 8, 9-5r h 7 b H D-6-* h * x-3, 3, 8, 8-jh7^ 7^ 7 P [2, 3-h] -f V + 
15 ;V>-l-4MVVi» (2.4 g, 6.8 mmol) CD^5>^U> (20 

mL, 210 mmol) 30 #Jp*HIffiL& 0 KJ6tt*Sa*T??^|, . 

20 ^DYhif77^- (A+1f>/p^x^;l/ 5:l(Dt3:l) T*l!f«LT*fiiJSil£ 
Mit&m (0. 84 g, JR* 33JK) 

139-140 -a 

'HNMR (CDCI3) 6 1.26 (6fl, s). 1.37 (6H, s). 2.30 (2H, s), 2. 70 (2H, s), 3.93 
25 (3H, s), 6.64 OH, s), 7.27 (1H, dd, J=5. 2, 0.8Hz), 7.43 (1H, d, J=0.8Hz), 
8.44 (M, d, J=5.2Hz) 0 

mmw4 1 2 

l-(3-* p o-4-H U 5?x;W-3. 4, 8, 9-rh7k H D-6-* h*~>-3, 3, 8, 8-x h 9 
/?J^D[2,3-h]-rv^/U> 
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HAM. 126-128 V (J\tt»o 

'HNMR (CDC,,) I ,.23 «H, s), ,.30 (3H, ,). ,.35 (3H, S ), ,.38 (3H, S , 2 OS 
(2H, s), 2.69 OH, d, J = ,5.7Hz), 2.80 (1H, d, J = 15.7Hz), 3.92 (3H s) 
6-62 (1H, s), 7.31 (1H, d, , = 4.8Hz). 8.58 (IH, d, J = 4.8Hz), 8.63 (,H, 

S)o. 



M4 1 3 

2-[ 2 -^ V-4-( 3 , 4, 8, <Hr h 9 1 H D-6-* h * 3-8. 3, 8, 8-r h5 p 
[2, 3-hH V^y ij >-l-f /W-l (2H)-t! u ^;W-4-tf u H 

^^D[u-^y + /.j> a.o g , ,. 7-BOl)% ^jj,^^ 
H (2.9g, 21^00 , 25*^^/^^ (l.OmL) *£#H& (5 6 

mD v^>u> do fflL ) 9 mmmmvit. mm^mx^m 

^>.J^^^ Q7h ^ 7 ^ »nn**A/^^ 50-1 

Dt^X-^kkOHttftU ««ft;6* (0.22 & -** itd ^ #feo 
S!L& 174-175 t: o 

«M (CDC,) « 1.26 (6H, S ), ,.43 (6H, s), 2.69 (2H, s), 2.76 (2H, s), 3 93 
(3H, s), 6.12 (,H, br), 6.43 (1H, d, >7.3Hz), 6.63 (IH, s), 6.68 (,H, s) 
7.16-7.39 (IH, br), 7.78 (IH, d, J=4.4Hz), 8.0, «H, d, J=7.3Hz>, 8.33 (IH 
S>. 8.67 (IH, d, )=4.4Hz). 
**M4 1 4 

1-O-KU -^;W-4-(3, 4, 8, S-rb?k H D-6-* h*->-3, 3, 8, 8-? h W * 
7 a 12, 3-bJ-r v * / u >-, ~f ;» -2 (i H) - K <) y y > 

iR* 56*. 
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'HNMR (CDCI3) 6 1.25 (6H, s), 1.42 (6H, s), 2.69 (2H, s), 2.78 (2H, s), 3.93 
(3H, s), 6.39 (1H, dd, J=7.1, 1.8Hz), 6. 62-6. 67 (2H, m), 7. 30-7. 37 (1H, m), 
7.80-7.89 (1H, in), 7.96-8.00 (2H, m), 8.57-8. 60 (1H, m) 0 

yu a 3-hH y >-w;w-2(iH)-t? y >v > 

fro JR* 24Xo 

175-176 1: (^x^;p-^+f-» 0 

'HNMR (CDC1,) <5 1.26 (6H, s), 1.44 (6H, s), 2.70 (2H, s), 2.82 (2H, s), 3.94 
(3H, s), 6.45 (1H, dd, J=7.4, 1.8Hz), 6.63 (1H, s), 6.70 (1H, d, J=1.4Hz), 
7.61 (1H, td, J-7.6, 1.2Hz), 7.77 (1H, td, J=8.4, 1.4Hz), 7.90 (1H, d, 
J=8.4Hz), 7.99-8.16 (3H, m), 8.27 (1H, d, J=8.8Hz) 0 

3,4, 8, 9-rh7kHD-6-^ r^-l-a-* h^^7 X -;0-3, 3-^^^7 D 
[2, 3~hHV3V U> 

5-(2-^^-i-7'p^-;0^>y77>^e>^Mb-§rti^#fc, mm 49Xo 

147-148 *C ffiil?)l/-AW» 0 
'H NMR (CDCI3) 5 1.23 (6H, s), 2.46 (2H, t, J = 8.8Hz), 2.68 (2H, s), 3.87 
(3H, s), 3.93 (3H, s), 4.37 (2H, t, J = 8. 8Hz) , 6.61 (1H, s), 6.91 (2H, d, 
J = 8.7Hz), 7.34 (2H, d, J = 8.7Hz)„ 
mMM4 1 7 

3, 4, 8, 9-fh5t H D-6-/ h^^-3, 3, 9, 9-^ h 7^fjH-7x U [2, 3- 
1 <h|Wim©^{C £ D , ^>y- h U Jwt 2, 3-^h H D-7-* h*v-3, 3- 

5?* ^-5- a-* ^)v-\~y°u^-)v) ^>/77 >^ 6 mm<t&m%mz 0 mm 
1.4X0 
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KA 142-143 °C (a^>-^x^x~^;w o 

'HNMR (CDCI 3 ) d 0.78 (6H, s), 1.18 (6H, s), 2.61 (2H, s), 3.93 (3H, s), 4 03 
(2H, s), 6.65 (1H, s), 7.32-7.44 (5H, m). 
^»J4 1 8 

5 3, 4> 8 , 9-^ t K P-6-* >^>- 8 , 8^^H-7x^ 7 D 

saswsoe^^t), W-hu^ 5- (2 -x^-i-^- 

*)-2,3-*t Fn-7-* K*3-2,2^^>y 7 ^>*6««fc^ft# & 
W 36!Ko 

10 m& m-m x: mm^ji). 

'HNMR (CDClj) 6 1.07 (6H, t, , = 7.8Hz), 1.33 (6H, s), 1.94-2.18 (4H m ) 
2.22 (2H, s), 3.07 (2H, s), 4.01 (3H, s), 6.76 (1H, s), 7.57-7.67 (5H m ) 
HMI4 19 ' 

M,8 l9 -fh7bHD-Mh + v- 3) 3, 8, 5^-1-7 P [2, 3-h] < V * 
^ 16*. 

Sfc^ 161-162 *C V7an7fs)\,&-^y.» B 

'HNMR (CDCl,) a 1.25 (6H, s), 1.49 (6H, s), 2.65 (2H, s), 2.94 (2H, s) 3 91 
20 (3H, s), 3.93 (3H, s), 6.55 (1H, S ) 0 

• 2 0 

3, 4, 8, 9-rh7t F D-6-* h * ~>- 3 , 3, 8, ^-1-7 P [2, 3-h] rf V * 

3, 4, -8, 9-Th7t H P-6-* J^>-3, 3, 8, 8-:r F r^^-i-? P [2, V * 
25 J V>^>M ^)V^)V (1.49g, 4.69O01) <D** J- }]/ (5jnL ) ft 
*fc 5 M *mfr Y ,J * A*^£*P^ 60 «c T 5 WflMWbfc 

5tt«ME«frr^«. 3 mitiiu mm:** a.^ ** 9 «> 
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'OMR (DMS0-d 6 ) 6 1.35 (6H, s), 1.41 (6H, s), 3.02 (2H, s), 3.17 (2H, s), 
3.91 (3H, s), 6.99 (1H, s)„ 

mm&H 2 1 

5 3,4,8,9-5rh7bKD-6-pC v-3, 3, 8, 8-x h 7^^;U-N-[2-(4-hfU 

5 9£H«©#ftK:«fcD, 3,4,8 ) 9-Th7kHD-6^h^y-3,3 1 8,8- 
Th7^^JH-7D[2, 3-h]-T U >*;P#>»ttBtift*J;at 4-(2-7== y 

io Hfcj^t 160-161 *C (SM V^Dtf;wx-x;u-^-y-» 0 

'HNMR (CDClj) (5.1.15 (6H, s),, 1.47 (6H, s), 2.59 (2H, s), 2.93 (2H, t, J=7.0 
Hz), 3.02 (2H, s), 3.68 (2H, q, J=7.0 Hz), 3.89 (3H, s), 6.52 (1H, s), 
6. 93-7.02 (1H, m), 7.22 (2H, d, J=6.0Hz), 8.55 (2H, d, .1=6.0 Hz) . 
mMMA 2 2 

15 3,4,8,9-rh7kKP-M h^>-3, 3, 8, 8-x h 7^^+71 ~Jl-l-y D 
C2, 3-h3-r V + / y ^fcJM^tfs K 

5 9 tra«©^fjSfefc:J:0, 3,4,8,9-7h7kHn-M h*~>-3, 3,8,8- 

j- h 7 * ^;wi-7 □ [2, 3-h] -f. v * y u >mmm$£(*7- y & , 

Sefc£§&£|&fc. 60X„ 
20 |M 175-176 *C (Mx^;P-^\^i7-»„ 

'HNMR (CDC1 3 ) a 1.22 (6H, g), 1.48 (6H, s), 2.63 (2H, s), 3.21 (2H, s), 3.91 
(3H, s), 6.55 (1H, s), 7.14 (1H, t, J=7.4Hz), 7.38 (2H, d, J=7.4Hz), 7.68 
(2H, d, J=7.4 Hz), 8.84 (1H, s). 
2 3 

25 N-(l-71f fcf p [2. 2. i}*? h-3-<;»-3, 4, 8, 9-f b9h Hn-6-* h**>- . 
3, 3, 8, 8-er hy*^)V-\-7 p [2, 3-hH 'J >#;i^+^ K 

mmm 1 5 9 1 ra*©>&«fc<fc 0, 3, 4, 8,9-7=- h7tn p-e-y b^>-3, 3, s, 8- 
Th5**)iri-7u{2,$-hMv*sv>jj)vtf>mmgm&&zf 3-r^y-i- 

71ft*^P[2.2.2]*;7*>^*K «WbM««l«:. ** 60S, 
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m& 139-142 -c mm^)v-y\^y) o 

»HNMR (CDCI3) a 1.17 (3H, s), 1.19 (3 H ] s), ,.48 (6H, s), 1.62-1.86 (4H 
■>. 2.02-2.10 (,H, „,), 2.58-2.66 (1H, n,), 2.59 (2H, s), 2.80-2.98 (4H a)' 
3.14 (2H, s), 3. 35-3. 49 (1H, m ), 3.89 (3H, s), 3.97-4.08 (1H, m ), , 52 (1H 
s), 6.96 (1H, d, J=7.2 Hz) c 
1-2 4 



10 



20 



3, 4, 8, 9-x h 5 h F D-6-* h^>- 3 , ^f;H-(i.^) 7 p [2 , 3 - hH 
H£ 122-125 *C K=HJ-» 0 

'H NMR (CDCI3) 5 1. 23 (6H, s), 2. 67 (2H, s), 2. 73 (2H, i, J = 8. 6 Hz) 3 93 
(3H, s), 4.43 (2H, t, J = 8.6Hz), 6.60 (1H, s), 7.01-7.09 (2H, *), 7.35 (,H 
15 dd, J = 5.0, 1.4 Hz)„ 

mmm4 2 5 

3\4»-v t HP-6'-^N^>- 3 ',3'-^^-r- 7 x^(fD[^o^ 
>-l, 8' (9* S)-y a [2, 3-h] <T v*/ y >] 

^>V*-hU;i, (0.700 g, 6.50mmol) © h,px> (5 mL ) *£0Bttt (5niL ) # 

mzmrmmm co.6«o *«m,fc. **«d»*. 7-* h^>- 5 - ( 2-* 

S.OO^ol) 0 h ;px> ( 5D L) «^ p ^ 80tn? 1 p,^^. 

W>/l»x^ I0:l) fcftu IWto^-^^SHjsft^^ 

(0. 87 g. i&lp 48*) 
BtiS 130-131 "Co 

'HiMR (CDCl.) , (6H , s) , ,. 43 _ 2 05 (8H> rt> 2 32 (2H _ s) _ 2 h 
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s), 3.91 (3H, s), 6.60 (1H, s), 7.38 (5H, s). 

3* , 4' -^h H P-6' v-3* , 3' -V*?)V-V -(2-^xx;W X tf D |>* 

>-l, 8' (9' H)-7 □ [2, 3-h] -f y *y 0 >] 

gt£ 142-143 r (^x^;p-a^»o 

'HNMR (CDClj) <5 1.22 (6H, s), 1.54-2.10 (8H, m), 2.65 (2H, s), 2.67 (2H, 
s), 3.92 (3H, s), 6.59 (M, s), 7.03 (1H, dd, J = 5.0, 3.6 Hz), 7.07 (1H, 
10 dd, J = 3.6, 1.4 Hz), 7.35 (1H, dd, J = 5.0, 1.4 Hz)„ 
H«J4 2 7 

4-[3\4'->>t FD-6'-* h^-^S'-S^^XKD 

i, 8' (9' m-y a [2, 3-h] <i 74V y >]-i* tf U i-^-^y h 

is w 12X. 

St6 205-207 <c «X^;I/-A^1t-»o 

'HNMR (CDC1 3 ) <5 1.23 (6H, s), 1.47-2.09 (8H, m), 2.56 (2H, s), 2.67 (2H, 

s), 3.92 (3H, s), 6.62 (1H, s), 7.39 (2H, d, J = 5.0Hz), 8.24 (2H, d, J = 
5.0 Hz) „ 



20 2 8 

8, 8-^X5P;i/-3,4, 8, 9-fh7hHD-6-^ h^y-3,3-y^^H-7i-^7.P 

t2,3-hMv3v v>mmm 

hU;P (0.670 g, 6. 50 maioO © MPX> (5 mL) 33«fctfgj& (5 mL) 
J£fc*?&TS8ffl6 (0.6 mL) ^Tlfe. *J8&JRDI$i§N 2,2-^X^-2,3- 
25 h+y-S-(2^WH-^n^|/)^>';77> (1.30 g, 5.00 

mmol) ©h;PX> (5 mL) «§JnA, 80 VT* 1 R^-^fC 
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<t**/3L*/~-)imt (9.61 mL) MffijftBLfc. 38»ft^X^i- ' 

iiXWS^LTSi^ (0.69 g, TO 350 

5 16* 167-169 "Co 

'E. NMRv (CDGlj) (6H, t, I- = 7,4 Ifo) v . UK, . ^ 

(2H, q, J = 7.4 Hz), 1.70 (6H, s), 2.20 (2H, s), 3.02 (2H, s), 4.02 (3H, s), 
6.73 (1H, s), 7.28-7.72 (5H, m) 0 

10 8, 8-*X^- 3 , 4, 8, 9-ar h ? 1 H D-G-* h*~>-3, 8-5^>M-<2-*x=*) 

7 d [2, 3-u< v*/ u >wm. 

-&#)^f#^Co TO 20Xo 

Rftjft 152-154 "C (SIl^h^I^H-Tji,), 
15 'HNMR(CDC1 3 ) 5 0.84 (6H, t, J = 7.4Hz), 1.60-1.72 (4H, a), 1.66 (6H, s) 
2.56 (2H, s), 2.98 (2H, s), 4.02 (3H, s), 6.71 (1H, s), 7.29 (IH, dd, J = 
4.8, 3.8 Hz), 7.81 (IH, dd, J = 4.8, 1.2 Hz), 8.06 (IH, dd, J = 3.8, 1.2 Hi). 
*»J4 3 0 

4- (8, 8-yX^-3, 4, 8, 9-P h y fc f* D-6-* h^>- 3 , S-S^/l,? D [2, 3-h] 
20 -f y «J >- tf U >?> l-rf (tggg 

&%}*ntc a to 4% 0 

184-186 V »xfjl/) 0 
'HNMR (CDClj) 6 0.84 (6H, t, J = 7.4Hz), 1.60-1.73 (4H, m ), 1.67 (6H, s), 
25 2.43 (2H, s), 3.03 (2H, s), 4.04 (3H, s), 6.75 (IH, s), 7.74 (2H, d, J = 6.8 
Hz), 8.34 (2H, d, J = 6.8 Hz) 0 
mffiM4 3 1 

l-(6-*3->MMV U x;W- 5 -(3, 4, 8, 9-x h 5 1 H D-6-* h^>- 3 , 3> 8> 8 _^, 
h 5X^)1,7 a [2, 3-hH V^y »J >-l--r;i/)-2(lH)-t!U SV > 
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;ux^;w-i,6-^b FD-i-(6-^^;i/-2-^y U-;w-6-^v-3-eu>?>^;i/ 

K (0.70g, 1.4 mmol) (Dttz/mtV > (5.0mL, 54 mmol) 4.5 

• h^77^ (-\*1f>/Sj^X^ 2:10il:l) TH§?bT> fflf§,ii£#£. 
10 (0.13 g, IR^ 19*) 

MC 201-202 "C (A^it>-v-r yyntf;i/x-^;i/) 0 

'HNMR (CDC1 3 ) (5 1.21 (6H, s), 1.51 (6H, s), 2.56 (3H, s), 2.65 (2H, s), 2.98 
(2H, s), 3.94 (3H, s), 6.62 (1H, s), 6.73 (1H, d, J=9.4Hz), 7.55 (1H, dd, 
J=8.8, 1.8Hz), 7.61-7.67 (2H, m), 7.87 (1H, d, J=8. 8Hz), 7. 92 (1H, d, J=8.6Hz), 
15 8.10 (1H, d, J=2.6Hz), 8.16 (1H, d, J=8.8Hz) 0 
mMM4 3 2 

l-(6-£ P D-3- try >?x;j/)-3, 4, 8, 9-x h 7 1 F P-6-* h*v-3, 3, 8, 8-7- h 7 
^5 1 ;V7P[2,3-h]-fV+yiJ> 

£16094 3 1 tmM(D%mz£t). 6-^PP-N-[2-(2,3-^t KP-7-* h^>- 

20 2, 2-^^^h-^>^/77-;w-i ) i-^^^;wx^;w-3-fcf y ^>#;m*=hj- 

5 F^6^m^^#feo W 40Xo 

'HNMR (CDCI3) 6 1.25 (6H, s). 1.36 (6H, s), 2.28 (2H, s), 2.70 (2H, s), 3.93 
(3H, s), 6.63 (1H, s), 7.38 (1H, d, J =7. 8Hz), 7.74 (1H, dd, J = 7. 8, 2.2Hz), 
8.42 (1H, d, J = 2.0Hz) o 



25 HIi4 3.3 

2, t-?*W7nn>m C5-[3-(3, 4, 8, 9-^r h 7 h FD-6-* h*~>-3, 3, 8, 8-x 

h^^juy p [2, 3-hH y*/ y >-w ;w 7x-;H-ih-t h 

3-(lH-xh7V*-;U-5-r;W^>yxKU;i, (0.587 g, 3.4 mmol) ^h;i/X> 
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(5 mL) ^zmm (5 ml) MU, **TOMft (0.4 mL), *vrc 1- 
(2,3-vb Hn-7-* h + y-2,2-i;^;i / -5^>y77-;W-2-^;H-7'D 
AV-;P (0.751 g, 3.0 mmol) <DbJVX>ffi&&ia^ 80 t^T 3 PSffiftJfcUfc. 

(5 ml) fc**UWfcfrU* A (i.i, g , 8 .0 mmol) itfAV^^DD 
(1.04mL, 7. 2 mmol) «:JD*.TfifiT 18 

K^7-f-fc#U ^**>/|»x*/P (2:1) T»iBLTBfl»»^|»T 

J»7.8X) 

134-136 t:„ 

'fl NMR (CDC1 3 ) 6 1.22 (9H, ,). 1.26 (6H, s), 1.29 (6H, s), 2.25 (2H, S ), 2.72 

(2H, s), 3.93 (3H, s), 6.52 (2H, s), 6.64 (1H, s), 7.5-8.3 (4H, m) 0 

mmm4 3 a 

5-[3-(3, 4, 8, 9-x h 7 h H P-6-* h^>-3, 3, 8, 8-x h 5*7JU? a [2, 3-hH 

5-(3-^y/7xx;W-m-T-i>^y^-,-^ ^;n x ^ (0.730 g, 3.0 
mmol) £h;Px> (5mL) &£rjtjfj^ (5mL) \Z®ftVT, mTVWSm (0.4 

^f;hl-7-D/t/-^ (0.751 g, 3.0 mmol) ©K;PX>^^^, 80 <CT 4 

K«**±hUCrA7k««*a*T PH 7 tbT, ^UX^U>^r[MCI GE^ 
CHP20P (HS«XHM)] ^l^7A^DYh^7^}:#U X*/ 
(3:7) ^aibTSWli^^TX^y-;^^^^ 

&m&mLTmm'&® (0.68 g , ^ 47*) 

I 180 13o 



WO 01/70746 



437 



PCT/JPOl/02277 



'HNMR (DMS0-d 6 ) a 1.17 (6H, s), 1.19 (6H, s), 2.26 (2H, s), 2.67 (2H, s), 

3.82 (3H, s), 4.97 (2H, s), 6.83 (1H, s), 7.4-8.2 (4H, m) 0 
MMM4 3 5 

3, 4, 8, 9-:r h y h H v-8, ^-)V7 D [2, 3-h] -f V * 

(2.93 g, 9.00 mmol) (D^i^U> (30 mL) mMWltt**s&fcy > 
(3.4 mL, 36 mmoO ZMtl. 5 WMitS^ 15 l«ffi$L£ 0 fcfo 

M&WZfcfiiU 5 M 7K^fb± h 'J ^ A7j<^ (35 mL) 7jC7]c (100 mL) (3 

t?77j- {-\^y/Wm^)V 2:l 0^ 1:2) fc#U ^jSft^C/DjMJt 
15 SSifc. Htl^mm^Jl (15 mL) {C^L,4M ^fc7jc^/^x^;i/^ (3 

mL) $iPA>^mbfeH#^6^^x^;i,x--7 i ;PT»LT^^t:^ (2.10 
g, W 6830 £#7c„ 

213-215 TCo 

'HNMR (CDCI3) 6 1.36 (6H, s), 2.35 (2H, s), 3.08 (2H, t, J = 7.3Hz), 3.96-4.08 
20 (2H, m), 4.02 (3H, s), 6.82 (1H, s), 7.54-7.77 (5H, m), 14.50-14.80 (1H, br)„ 

mmm4 3 6 

3, 4, 8, 9-fh7t K P-6-^ b^>-3, 8, 8- h U *^)V-l-7x.-)l7 U [2, 3-hM 
H«J4 3 1 tmM<Dj5mz£V) , N-[2-(2,3-^k FP-7-^ ^>- 2j 2->^^ 

Si£ 133-134 -c K^i7->-^y^phf;i/x-^;i,) e 

'HNMR (CDCI3) 6 1.29 (3H, s), 1.35 (3H, s), 1.47 (3H, d, J=7.0Hz), 2.17-2.25 
(2H, m), 2.44-2.73 (2H, m), 3.47-3.66 (1H, m), 3.92 (3H, s), 6.65 (1H, s), 
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7.40 (5H, s) 0 

mmm4 3 7 

3, 4, 8, 9-f- b 7 h K h * zs-Z, 8, 8- HJ ^ 3^-1- (4- tf > ) zS~ )V) 7 P 

[2,3-hH U> 

^86014 3 1 tl^«©^fc:J;r), N-[2-(2,3-5?t FP-7-* |^>-2,2->^ 
JR^ 24* 0 

Bb& 135-136 K^1f>-^x^;PX-x;i/) 0 

'HNMR (CDC1 3 ) 5 1.30 (3H, s), 1.37 (3H, s), 1.47 (3H, d, J=6.8Hz), 2.19-2.37 
(2H, m), 2.45-2. 75 (2H, m), 3.51-3.66 (1H, m), 3.93 (3H, s), 6.67 (1H, s), 
7.37 (2H, d, J=5.8Hz), 8.68 (2H, d, J=5.8Hz)„ 
H»J4 3 8 

3, 4, 8, 9-jh7h H P-6-* h*>"8, 8-5?^^-l-7i-JH-7 P [2, 3-h] -i 

«-K>^;PT^y)-2,3-^bHP-7-^h+v-2,2-^^-5-^>l/7^ 
>7un>m ^fjUXrJI/ (2.81 g, 7.33 mmol) &<fctf;f ^>J*ft U > (15 
mL) ®fl^i« 100 t>T 2.5 fflHttttb*:. &£»M*ttEE»ttU 

20 H§L^oBS^i>U^y;^^A7PTh^7^- (A^t>/iix^ 2:1, 
1:1 0& 1:2) fcftU Ifix^-^y^Dtf^x-TMem^tT 
SBfc£#J (1. 41 g, 53*) 
182-184 "Co 

'HNMR (CDCI3) 6 1,29 (3H, s), 1.35 (3H, s), 2.20 (1H, d, J = 16.3 Hz), 2.31 
(1H, d, J = 16.3 Hz), 2.86-3.10 (2H, m), 3.82 (3H, s), 3.93 (3H, s), 4.24 
(1H, dd, J = 12.0, 6.6 Hz), 6.69 (1H, s), 7.35-7.51 (5H, m)„ 

mmm4 3 9 

N-[3'-(3, 4, 8, 9-Th7kKD-6-/^ ~>-3, 3, 8, S-r 7 P [2, 3-h] -f 

>-!-<;!/) D, l*-t:7xx;W-4-'fJH7 , P/1>T§ H 
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mmm s o tmmo^miz^r) 3'-(m,8,9-7 h7k fd-6-* h^~>- 

3, 3, 8, 8-t- h 7 * ^)17 U [2, 3-h] <f V * y U >-l — r ;W [1 , 1 ' - fcf 7 x n )V\ -4- 

m& 176-184 1: (gfixr^-^xf^x-TJV). 

5 'HNMR (CDCI3) <5 1.20-1.32 (3H, m), 1.27 (6H, s), 1.29 (6H, s), 2.26 (2H, 

&),„ 2*44,(28*.*..,* =• 7v6,H2) t , Z.U i2&r , s>h 3. 93, (3H V , s>),, »), 
7.26-7. 68 (9H, m) 0 
MM® i 4 4 0 

N-C3* - (3, 4, 8, 9-fh7h F P-6-j* b^>-3, 3, 8, 8-7 F 7*^)V7 a [2, 3-hH 

io V3v u >-i-f ;» [i, i'-tf7x-;w-4--f M-2, I-J^jv^unyrs. k 

HJ£0iJ3 0 £^$K£>#&t;:£i9 3'-(3,4,8, 9-7 F 5 k FP-6-y F^~>- 
3, 3, 8, 8-7 h 7 * J-))/ 7 D [2, 3-h] -fy + / »J >-l~f;p) [1, l'-k*7xX ;W -4- 
75 F U jWPTir^* D >J Fd^gi^lim JR^K 68Ko 

Bt& 189-193 r (if^x^;i^-> ? x^;i/x-^-^^if»„ 

15 'HNMR (CDC1 3 )6 1.27 (6H, s), 1.30 (6H, s), 1.34 (9H, s), 2.26 (2H, s), 2.71 
(2H, s), 3.93 (3H, s), 6.63 (1H, s), 7.32-7. 50 (3H, n), 7.53-7.70 (6H, m) 0 
H»J4 4 1 

2, 2, 2- h y 7;^P-N-[3* -(3, 4, 8, 9-7 F 7 k F P-6-* F*~>-3, 3, 8, 8-7 F 7 

^^;^D[2,3-h]^V^/y>-l-^;W[i,i*-tri7o:x;W-4-<;W7-feh75 
20 F 

3' - (3, 4, 8, 9-7 F 7 k F P-6-* F * */-3, 3, 8, 8-7 F 7 * ^Jl 7 P [2, 3-h] -f V 
U>-l--f;W[l,r-k7xx;i/]-4-7$> (192 m g> 0.450 mmol) $>£tfh 
UXtVP7$> (82 a L, 0.59iDDio]) ©Th7kF077> (1 mL) tK 
7£TfekFU 7;ktP« (70 //L, 0.50 mmol) £i£TU EST 10 ^ra^ 

U^A^iibxi!;^ Mb/Co ^^i^x^;p-^7>^6IS^b$-&T 

SSfc'&fc {111 mg, JRsjs 94SK) 
M& 149-154 t. 
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'H NMR (CDC1 3 ) 6 1. 28 (6H, s), 1.32 (6H, br s), 2.02 (2H, s), 2.76 (2H, s), 
3.94 (3H, s), 6.65 (1H, s), 7. 29-7. 59 (8H, m), 8.95-9.20 (1H, m) 0 
§£»J4 4 2 

N- [3' - (3, 4, 8, 9-r h ^ k H D-6-* r^>-3, 3, 8, 9^7 a [2, 3-h] -f 
y4V U >-l— f )V) - \iy x.~M-l~1 )V\K>XT F 

a M^MtoMlteM. 3;. _ (M v8 ,9- ^ K^k, to^4.^. 
U.U-fh^^Da 3-h] ^ y * y U >-l -f ; W [l , l ' - My x =;W _ 4 _ 

Bftj& 204-207 <C (B»l^-^^», 

'H NMR (CDCI3) 6 1. 27 (6H, s), 1.30 (6H, s), 2.27 (2H, s), 2.71 (2H, s), 3.93 
(3H, s), 6.63 (1H, s), 7.34-7.38 (1H, m), 7.42-7.64 (8H, m), 7.67-7.73 (2H, 

m), 7.87-7.92 (2H, m), 7.94-8.07 (1H, m). 

^»!l4 4 3 

[3' - (3, 4, 8, 9-^ h 7 t K 0-6-* h + 5,-3, 3, 8, ^)Vy D [2, 3-h] -f 

3' - (3, 4, 8, 9-fh7t H D-6-* h **-3. 3, 8, 8-7^7^ ^ 7 D [2, 3-h] -f y 
^/U>-KJW[l ; i'-H7x-;W-4-75> (192 mg, 0.450 mmol) O^h^ 
kKD75>(li) ^fe^^h'JyA (72 mg, 0.68 mmol) 0* (0.5mL) 
^I«^TODD^^ (43 uU 0.54 mmol) *«T* IW? 15 # 

% (165 mg, JRJp 76$) ^#7c:. 
ffl& 129-133 t. 

'HNMR (CDC1 3 )«5 1.27 (6H, s), 1.30 (6H, s), 2.26 (2H, s), 2.71 (2H, s), 3.79 
(3H, s), 3.93 (3H, s), 6.63 (JH, s), 6.69 (1H, br s), 7.34 (IE, dt, J = 7.7, 
1.5 Hz), 7.39-7.49 (3H, m), 7.52-7.63 (4H, mK 

N-C3' -(3, 4, 3,9-Th7tH D-6-* h^>-3, 3, 8, 8-x h 7*5^7 D [2, 3-hH 



:ID: <WO__0170746A1 1 > 



WO 01/70746 



441 



PCT/JPOl/02277 



'J >-l-< )V) [1, r-k^x-JW^-i-JW^ATS K 
¥m (0.5mL) {C7k^T*l7jc@M (0.13mL. 1.4mmol) £|jTFU fflUT 30 # 

r- h 7 ;* ^ 7 d [2, 3-h] y * y u >-i ; W Ei , 1 ' - tf 7 x - ;n -4- 7 1$ > 

5 (192 mg, 0.450 mmol) £2in;^ 1.5 0tF B 1jI#t,£o ^TR^hU^A 

■■&» 22. o mme.i> <^-m^fr>mMmzmm&^&w&y* -mm&&- 

•&T^Mb^tl (196 mg, IR^ 96fc) <H#7c 0 
10 MM. 129-133 "Co 

'HNMR (CDC1 3 )<5 1. 24-1.32 (12H, m), 2.26 (2H, s), 2.73 (2H, s), 3.93 (3H, 
s), 6.63 (1H, s), 7.05-7.17 (1H; m), 7.32-7.64 (8H, m), 8.36 (0.6H, d, J = 
1.8 Hz), 8.72 (0.4H, d, J = 11.2 Hz) 0 
HMI4 4 5 

15 2- (7±^)l,y$ 7)-N-[3' -(3, 4, 8, 9-r^7t H D-6-* h* v-3, 3, 8, 8-7- h 7 

^^7n[2,3-h]<y^y u >-i--f;w [1, i'-fc*7xx;w-4-< ii/ir-fe: hrs 
H 

3' -(3, 4, 8, 9-T- h ^ h H D-6-* h+v-3, 3, 8, 8-^ h 9 * 3^)17 D [2, 3-h] < V 
^ / 'J >-l-< JW [1, r-t'7i-J|/]-4-75 > (171 mg, 0. 401 mmol), N-X-fe^ 
20 ;i^U5/> (52 mg, 0.44 mmol) £«ktf 1-k Kn^-lH-^>y h U Ty*-^ 
(68 mg, 0.44 mmol) © N,N-y^fMM75 K (0.5 mL) mWtiZ l-Jl^-Jl- 
^-(^^JlT^yy°U\i)V)tl)Vt^^mmm. (100 mg, 0.522 mmol) £ 
in*., 16 i»Lfc. SJ^^tltTK^^^fP^TXm^hU^A 

^□P^A-^X^X— fiW^MLTgl^fi (182 mg, « 
86*) ^#7Co 

218-221 T;„ " 

'HNMR (CDC1 3 )<5 1.28 (6H, s), 1.29 (6H, s), 2.10 (3H, s), 2.52 (2H, s), 2.73 
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(2H, s), 3.93 (3H, s), 4.08 (2H, d, J =5.4 Hz), 6.45-6. 55 (1H, m), 6.63 (1H, 
s), 7.31-7.36 (1H, m), 7.43 (1H, t, J = 7.7Hz), 7.49-7.60 (6H, m), 8.73-8.87 
(1H, m). 

il-* ^JU-H' - [3' - (3, 4, 8, 9-aP h y h H P-6-> h ^>-3, 3, 8, 8-^ h y * ?)\, y 

3' -(3, 4, 8, 9-jh7t F P-6-^ h^>-3, 3, 8, 8-7- h y^JUy p [2, 3-hH V 
^yU>-l--f;i,)[l,l'-ti7x-;W-4-T^> (171 mg, 0.401 mmol) O^DD 

(lmD mmz^vis?ym^)v muu o.44mmoo £mtu m.m 
t 3.5 mmmwLtzo K^m^m&m^s m^mmm^^Tjy^yA. 
^pt^77^ mmx.^jv) \zmv, mmits® ase mg , 9 6» « 

'HNMR (CDCI 3 )<5 1.29 (12H, s), 2.25 (2H, s), 2.74 (2H, s), 2.77 (3H, d, J 
= 4.5 Hz), 3.93 (3H, s), 5.05 (1H, br s), 6.64 (1H, s), 6.98 (1H, br s), 
7. 25-7.33 (3H, m), 7.38-7.45 (3H, m), 7.49-4.57 (2H, m) . 
mMM4 4 7 

4r** 7-4- [ [3* - (3, 4, 8, 9-:r h y b H P-6-^ h * */-3, 3, 8, S r y- h y ;* 

a [2, 3-hH v*/ u >-i-<;0 [i,r-H7x-;w-H jW75/]§i 

3' -(3, 4, 8, 9-:r h 5 1 H P-6-* h4->-3, 3, 8, 8-x b 7*^:7 P [2, 3-hH V 
^/U>-l-r;W[l,r-tf7xn;W-4-T5> (192 mg, 0.450 mmol) COxh^ 
kFD75 > O ^^7jCPA^7^ ("45 mg, 0.45 mmol) ©^h^tHP 
yy> (0.5 mL) mmZMZ.. 50 <CT 2.5 mfmWVtc. 

5:1) fc^U (219 mg, JR^ 92*) 

'HNMR (CDCI 3 )<5 1.26 (6H, s), 1.38 (6H, br s), 2.24 (2H, s), 2.46 (4H, br 
s), 2.81 (2H, s), 3.94 (3H, s), 6.65 (1H, s), 7.25-7.60 (7H, m), 7.61 (1H, 
s), 9.45-9. 75 (1H, br)„ 
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MMM4 4 8 

3\>I/-N- [3' - (3, 4, 8, 9-fh7t F D-6-* h *->-3, 3, 8,8-jh7^ ;P7 D 
[2,3-hK U >-l-^;W [1, f -t?7x-J)/)-4-rf ;W7-k hT5 H 
^6609 7 4 £ 1*0 $1 J; D N-[3'-(3,4,8,9-t- b^b h^>- 

5 3,3 ) 8,8-^H^^9 L ^7P[2,3-h]<V + /U>-W;i/)[l,r-e7x~;W-4- 

'HNMR (CDC1 3 )<5 1.27 (6H, s), 1.30 (6H, s), 1.92 (3H, s), 2.26 (2H, s), 2.71 
(2H, s), 3.29 (3H, s), 3.93 <3H, s), 6.63 (1H, s), 7.20-7.30 (2H, m), 7.34 
10 (1H, dt, J = 7.6, 1.5 Hz), 7.48 (1H, t, J = 7.6 Hz), 7.58-7. 69 (4H, n). 

3' - (6-7' h * ->-3, 4, 8, 9-fh7kKD -3, 3, 8, 8-5r F 5 * T^P 7 O [2, 3-h] -f V 

*yu>-w;w [i,i'-h'7x-jw-4-Ts> 

l-(3-7*P^E7x ~;P)-6-7 h^v-3, 4, 8, 9-5=- F 7 t HD-3, 3, 8,8-fh5^ 
15 ;l/7D[2,3-h]-rv^7 U>f&KiS (493 mg, l.OOmmol) CD l,2-^h^>x^ 
> (3mL), X^/-;U (l.5nL) :fe«ktf3fc (1.5mL) Mfc^^hU7A (265 
mg, 2.50 mmol), 4- (4, 4, 5, 5-t" h 7* 3M1/-1, 3, 2-i^^it/^ D ^ >-2--f ;W 7 
X>J> (263mg. 1.20mmol) * ilJff h 7^7 ( h U 7i-^X 7^ » A^i? 
7A(0) (24 mg> 0.021 nunol) ^JD^., gfSf^ffl^CT 80 "CT 14 B#M#t,fco 

20 Kmm&mz-fczjjuz, mm^^r 2 mmLtc. &t)ttmmmz*m. 0. 5 

fc. ^t>1i:»M$7K*5<iOTW^hU7A7jc«T^ «7"hU7 

74~ (s\**y>mWL^)l 3:1 (Dm 2:1) £#fcU S^x^-^vHt-^ 
25 ^^ibTgmt) (373 mg, JRs£ 80X) £*§7c„ 
BUS 148-150 "Co 

'HNMR (CDCI3) (5 0.98 (3H, t, J = 7.3Hz), 1.26 (6H, s), 1.28 (6H, s), 1.38-1.60 
(2H, m), 1.74-1.91 (2H, m), 2.24 (2H, s), 2.68 (2H, s), 3.72 (2H, br s), 4.10 
(2H, t, J = 6.9 Hz), 6.61 (1H, s), 6.74 (2H, d, J = 8.4 Hz), 7. 25-7.32 (1H, 
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n), 7.35-7.47 (3H, m), 7.51-7.59 (2H, m). 
^«J4 5 0 

N-[3* - (6-7* H+3/-3, 4, 8, <Kr h 9 k H P-3. 3, 8, 8-x h7^^7D [2, 8-*H 

v^y u>-i-r;0[i,r-t T 7x-;w-4-r;i/]T"feh75 h * 

5 IM#13 0 t^«©^ftfc«fcr) 3 , -(6-^h*5/-3,4,8,9-xh5tHD- 

3,3*8,8^ fe. ^ X^iWa D,C2 v 3t-W4 V.^iJ^lr^HIM- - E7a.-^4-. 

Bt£ 202-204 "C (ftttX^P-^X^X-^W. 

'HNMR (CDC1 3 )<5 0.98 (3H, t, J = 7.4 Hz), 1.28 (12H, s), 1.38-1.59 (2H, m), 
10 1.74-1.91 (2H, m), 2.15 (3H, s), 2.23 (2H, s), 2.70 (2H, s), 4.11 (2H, t, 
J = 6.8 Hz), 6.62 (IH, s), 7. 29-7. 60 (8H, m), 7.72 (1H, br s). 

4- 7 5 J -3* - (3, 4, 8, 9-x h 7 k H P -6- * V * x-3, 3,U-fh7^^7D 
[2,3-faH V*/ U >-w;» [u'-t*7x-;W-3^M>i ^^xxrJl, 

15 l-(3-^Dt7i^)-3, 4, 8, 9-fh7t F D-6-* h*S>-3, 3, 8, 8-x h 7* 5=- 
;k7P[2,3-hHy*/U> (1.66g, 4.01mmol), 2-75 / -5- (4, 4, 5, 5-5=- h 7 
^^;i/-l,3,2-i^^l7-#P^>-2-^;i,)^t#^ ^^H7f)P (1.22 g, 
4.40 mmolK m^HJ>7A (637 mg, 6.01 mmol) H^ZSt- h (h U 7i 
x;NnX7^ »/l7y7A(0) (93 mg, 0.080 mmol) <D 1, 2-^^ h+^X^ 

20 (12mLK x^y-jU (6mL) £J;tf7k (6mL) iS»£Si!f?H§rF 85 <CT 14 

yj^>^®LT« (Mx^;i/T^ffi), MflE^Lfc. a?ts«»tt^u*y 

J^^A7PTh^7^- (-^^U->/ft»x^;P 3:1). fc#l,fc 0 $£ft&fe 
25 ©Mifju^it, o.5 m m@Hr2|nfflm> H7>^X77jO?4>ftK mt 

#1 (1.85 g, JR^ 95X) £#7c„ 

'HNMR (CDCI3) ^1.27 (6H, s), 1.31 (6H, s), 2.28 (2H, s), 2.71 (2H, s), 3.89 
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(3H, s), 3.93 (3H, s), 5.79 (2H, br s), 6.63 (1H, s), 6.73 (1H, d, J = 8.4 
Hz), 7.32 (1H, dt, J = 7.3, 1.5 Hz), 7.38-7.47 (1H, m), 7.51-7.59 (3H, m), 
8.11 (1H, d, J = 2.2 Hz) 0 
MM&H 5 2 

5 4-(7ir^;i/T 5 J ) -3' - (3, 4, 8, 9-jf7t H U-6-* v-3, 3, 8, Z-=r h y * 

4-75 7-3'- (3, 4, 8, 9-y N y b F h 4= 5"-3, 3, 8, 8-r h y * 7 D 

10 (1.43 g, 2.95 mmol) ©fc? U 5?> (10 mL) »fcfc*#T&2kII3fc (0.28 mU 3.0 
mmol) £STFU lEiST 10 60 "CT 1 P*|Bffl|#U& 0 |WI»<D«@m^ 

iiJUU 100 t:T 2 ^ra^Lfeo SJ5&^#/{C7j<^ e k?J»^^7R^± h Utf 

15 4:1 2:1) fcftU m&^)V-^V>frbmm&VT%mfc'&m 

(1.12 g, JR* 725S) &#7Co 
rM 116-119 «C. 

■HNMR (CDC1 3 )<5 1.27 (6H, s), 1.31 (6H, s), 2.26 (3H, s), 2.27 (2H, s), 2.72 
(2H, s), 3.93 (3H, s), 3.95 (3H, s), 6.63 (1H, s), 7.39 (1H, dt, J = 7.3, 
20 1.6 Hz), 7.47 (1H, td, J = 7.3, 1.2 Hz), 7.56-7.64 (2H, m), 7.79 (1H, dd, 
J = 8.8, 2.4 Hz), 8.26 (1H, d, J = 2.4 Hz), 8.78 (1H, d, J = 8.8 Hz), 11.07 
(1H, br s). 

4-{7W7^y)-3'- (3, 4, 8, 9-x h y t H D -6-* h * >-3, 3, 8, 8-x h y j* 

25 5P»7 a [2, 3-h]>f v*/ u >-i-f [i, r-tf 7i-;w-3-*^>i 

4- (7-fe^T $ / ) -3' - (3, 4, 8, 9-x h 7 k H D-6-* h * S/-3, 3, 8, 8-x h 7 ;* 

^7D[2,H]<y+y 'J>-i-r;W[i,i'-tf7x-jw-3->!jM>i y^ 

XXx;P (692 Dig, 1.31 mmol) (5 mL) mMlZ 5 M imik-f h U 

£AtK8?£ (0.52mL, 2. 6 mmol) ^Jp^., 40 ^f B fM 10 ftmUMtm 
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ffilstcoKjfcm&®ZMmmffih.7k (2mL) Ztin^zumm (1.3iL,2.6mmol) 

mik-sm (67i mg, Mmm ^ntc 

W&& 181-186 t;. 

5 'HNMR (DMS0-d 6 )d 1.20 (6H, s), 1.22 (6H, s), 2.14 (3H, s), 2.28 (2H, s), 
I. U (2H, s>, 3. 85- m, s) , 6, 8& (Iff, s), 7. 3,8 (1H, d, V - 6>Hz>, 7. 55- (HI,- 
t, J = 7.6 Hz), 7.63 (1H, s), 7.81 (1H, d, J = 7. 6 Hz), 7.84-7.93 (1H, m), 
8.24 (1H, d J = 2.2 Hz), 8.55 (1H, d, J = 8.8 Hz), 11.75 (1H, br s)„ 

10 N-[4' -(3, 4, 8, 9-x h 7 b H D-6-^ h^v-3, 3, 8, 8-5^ h^^)Vyu [2, 3-hH 
V4V U >-l-^;W [1, l'-k^i-jW-HJWJt hT5 H 
l-(4-^D ; E^x-;W-3,4, 8, 9-t- h y h FP-6-* h*~>-3, 3, 8, 8-^ ^ 
Jl'7D[2 ) 3-b]'fy^yiJ>Iii (181 mg, 0.402mmol) h U ^£ 

(149 mg, 1.41 mmol) © l,2->^h^>X^> (1.2 iL), x^/-;|, (0. 6 mL) 

15 &J;tf7fc (0.6 mL) MtSS&K: 4'-(4, 4, 5, 5-f h ^^^hl, 3, 2-yt^*D7 
>-2~f )]/) Tir h7X U H (116mg, 0.444mmol) *5j;^x ( h U 7iZ 

)\sftX7J »A o ^^C/A(0) (11 mg, 0.0095 mmol) §Jp>l, ^Sf#ffl^T 85 V 

U^M7A^D-7b^77^- K^>/^X^;i/ 2:1 1:1) 

U ^X^;U--\^>^e>^^^$#T^^t;^ (102 mg, W 54%) £ 

MA 128-132 *C 0 

25 'HNMR.(CDC1 3 )<5 1.26 (6H, s), 1.33 (6H, s), 2.21 (3H, s), 2.32 (2H, s), 2.70 
(2H, s), 3.93 (3H, s), 6.62 (1H, s), 7.23 (1H, br s), 7.46 (2H, d, J = 8.6 
Hz), 7.56-7.64 (4H, m), 7.60 (2H, d, J = 8.6 Hz). 
H«J4 5 5 

N- [4* - (3, 4, 8, 9-rh7h K D-6-* h *~>-3, 3, 8, 8-fh7^ ?)V7 U [2, 3-h] -f 
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H»J4 5 4 tH«©^K:j;0, 3-7* h75 H^>if>^n >»Sffl^iT* 

5 'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.33 (6H, s), 2.20 (3H, s), 2.31 (2H, s), 2.71 
&&■ s>, 3.93 (3H, s>, 8*6$ (1H> s), 7v34-7, 66 (8ft mh 7.7* (1ft b P s->„ 
^H#I4 5 6 

3' - (3,4, 8, 9-t h 7 h K ^-3, 3, 8, 8-r h 7^^7D [2, 3-h] < \ J 

*J U>-i--r;» [i,i'-h'7x-JW-4-;!jM>i x^x^riP 

10 l-(3-^Dt7i -3, 4, 8, 9-fh7hFD -6-^ h * >-3, 3, 8, 8-x h ^ ;* ^ 
^7P[2,3-h]-ry^y U> (2.81 g, 6.78 mmol), 4-(4,4,5,5-f h7^^- 
U,2-^WD7W;i,)Mf^ X^PxXt^ (2.25 g, 8.15dhh>1), 

(1.08 g, 10.2 imol) ^rh7+X(h'J7xZMX7^ 
»A°v> ? '7A(0) (157 mg, 0. 136 mmol) (D 1, 2-^^ h^~>X^> (24 mLh X 

15 (12 mL) te^tf* (12 mL) M«^S#HMT 80 <CT 14 

fc&^tfmmmkj- b y ^atk^t^, nan- h u 7A-iitty>j*^> 

A7D7h^ 7 7^- (^^>mm^)V 10:1) ^LT^Yb^tl (2/87 
20 g, 88*) £#fc 0 

l HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.30 (6H, s), 1.42 (3H, t, J = 7.1 Hz), 2.26 
(2H, s), 2.72 (2H, s), 3.93 (3H, s), 4.40 (2H, q, J = 7.1 Hz), 6.63 (1H, s), 
7.37-7.54 (2ft m), 7.62-7.71 (4H, m), 8.10 (2H, d, J = 8.4 Hz) . 

25 mmm4 5 7 

3' - (3, 4, 8, 9-t- h 7 h K D-6-^ h ^>_ 3j 3, 8, 8-7" h ^ ^)ly a [2, 3-h] -f V 
4V U >-l-<iJl) [1, V x.-)V]~A-^j^>m 

3' -(3, 4, 8, 9-7" h 7 1 H D-6-* h *zs-Z, 3, 8, 8-fh7^ ^)Vy U [2, 3-h] < V 

^yj>-i--i';p)[i > i'-H7xx;i/]-4-7j;^>^ x^i^xxtjp (2.74 g. 
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5.67 mmol) <DJL#J-)l (15 mL) mWt\Z 1 M *K^hU^A*»« (20 mL, 
20mmol) ZMX. 70 30 &1Sl9tftL1t. EJ&g£&$*#U 1 M Jffit (20 
mL, 20 mmol) &Jn*., ^b^~ F U ^A^iPxT^ftJ^-frfe^ BHfcX^I/T? 3 Hi 

5 S^^mx^-^x^x-T-;^^^l4i:$#T^^t;^ (2.26 g, j» 

161-165 "Co 

'HNMR (DMSO-d 6 )<5 1.17 (6H, s), 1.19 (6H, s), 2.26 (2H, s), 2.67 (2H, s), 
3.82 (3H, s), 6.84 (1H, s), 7.40 (1H, d, J = 7.7 Hz), 7.56 (1H, t, J = 7. 7 
10 Hz), 7.67 (1H, s), 7.79-7.87 (3H, m), 8.03 (2H, d, J = 8.4 Hz) „ 
5 8 

3* - (3, 4, 8, 9-rh7t F D-6-* h *~>-3, 3, 8, 8-x F 5 ;* U [2, 3-h] < V 

U [1, 1' -H7xz;W-4-jtjM^5 F 

3' - (3, 4, 8, 9-5r F y b F D-6-* F * v-3, 3, 8, 8-fh7^ D [2, 3-h] -f V 
15 + ; 'J >1--1';W [1, 1' - t'7iz;H-4-*M>^ (365 mg, 0.801 mmol) 

l-kHP^^-lH-^>yhUry-;^-7> ; EX'>A^ (147 mg, 0.966 mmol) 
<D N,N-i^5^*;l^75 F (1.5 mL) msmz l-X?JW-(3-y^?J|,75 
/7°Dtf;|/)^;i/^^^F^m (200 mg, 1.04 mmol) 15 1$ 

H-yfrZffi&ifrZikTmmik&V!} (286 mg, JR* 79X) 
134-137 "C 

'HNMR (CDCI3) <5 1.27 (6H, s), 1.30 (6H, s), 2.25 (2H, s), 2.72 (2H, s), 3.93 
25 (3H, s), 5.50-6.40 (2H, m), 6.63 (1H, s), 7.39-7.54 (2H, m), 7.61-7.63 (2H, 
m), 7.69 (2H, d, J = 8.5 Hz), 7.88 (2H, d, J = 8.5 Hz) c 
*»<|4 5 9 • - 

N- ;* 3^-3* - (3, 4,8,9-fh7kKD-6-^h + ~>-3, UJ-rh^X^I/^D 
[2,3-h]-T V*J U >-M;» [1, l'-lf7x-JW-4-*M^ F 



WO 01/70746 



449 



PCT/JPOl/02277 



3' -(3, 4, 8, 9-7 F y t F D-6-* F*~>-3, 3, 8, 8-7- h7*^)V?U [2, 3-h] <i V 
+yU>-l--r;W[l,r-t?7x-;W-4-A;^>^ (365ng.0. 801 ■DOD.40S * 
3^I/75>/y^/-;i^$j (75 mg, 0.97 mmol) l-fc Fp4^>-1H-^> 

V>U7V— ;i/ (135 ng, 0.880 mmol) © N.N-y/fMMJS F (1.5 uL) 

5 rnmmz i-x^-3-(3-^^^rayypif;u)^;i,#^^^^ (20 o 
mgv 1.04, mmoi.) $fe& v m wm&ufe. Kj^u^m^^ummm 

10 ^£^IMt ^iiT^fb^ (317 mg, m.m 84*) 
rat& 242-244 *C 0 

'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.30 (6H, s), 2.25 (2H, s), 2.72 (2H, s), 3.04 
(3H, d, J = 4. 8 Hz), 3.93 (3H, s), 6.15-6.30 (1H, m), 6.63 (1H, s), 7.37-7.53 
(2H, m), 7.59-7.70 (2H, m), 7.66 (2H, d, J = 8.4 Hz), 7.82 (2H, d, J = 8.4 
15 Hz)„ 

mMM4 6 0 

N, N-^ 5PJF-3* -(3,4, 8, 9-7 F 7 t F P -6-* F * ->-3, 3, 8, 8-7^7^^1/7 

p [2, 3-h!H y^y u >-M ;W [l, l'-lf 7xn^]-4-*;^^5 F 
3' - (3, 4, 8, 9-7 F 7 1 F P-6-^ F * ~>-3, 3, 8, 8-7 F 7 7< tVP 7 P [2, 3-h] <f V 
20 ^/U>-l-r;i/)D,l'-Hyxr:;H-4-*;^>^ (365 mg, 0. 801 mmol), 2M *? 
^^75>/rh7kHD77>M (0.48 mU 0.96 mmol) l-t FP 

^v-lH-^>y>U7 % /-;i/ (135 mg, 0.880 mmol) © N.N-^^^V^VAT 5 

F (1.5 mU i-x^;i/-3-(3-^^75y7°Ph 0 ;w*;p#^$ f 

(200mg, 1.04mmol) £#0;^ 17 BfW^Lfeo «^l§-%lC7.k 

25 & J:^»^m7K*7- F U ATfc^Sin A, M^x^Jl/T:2lpIttffiLfco 
i±fcW^S£7jc:fe J;M?n^7- F U 7^Mt», i»7- F U *7 A 
ttvU#W£®LT<i&*i (iiXfJI/T^Hi), MJIi|gbT»tl (319 
mg, « 8350 
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'HNMR (CDCI3) <? 1.27 (6H, s), 1.30 (6H, s), 2.25 (2H, s), 2.71 (2H, s), 3.03 
(3H, br s), 3.12 (3H, br s), 3.93 (3H, s), 6.63 (1H, s), 7.36-7.53 (4H, m), 
7. 58-7. 68 (4H, m)„ 
mmM4 6 1 

5 N- [3* - (3, 4, 8, 9-^ h y : t: H □ -6- 1 H P * ~>-3, 3, 8, 8-x h y * 3MI/7 U [2, 3-h] 
< 1 U y-i-OlUiA' - k: 7 ^~M-^4M,jr-k h ¥ ^ F 
I - (3- 7* U 7 x - )l) -3, 4, 8, 9-7^ h7tFo-3, 3, 8, 8-7^ hy^9~ ;i/-6- 7 □ 
[2,3-h]<V + 7 U (1.40 g, 3.50 mmol), 4* -(4, 4, 5, 5-^ h y 
l,3,2-i?*3r-y-#ay>-2-^J\,)TlLh7-V H (1.01 g, 3.87 mmolK 
10 h'J7£ (927 Eg, 8.75mmol) ^J;^ h7^X ( h U 7i"MX7^ » A' 7 
~77£(0) (81 mg, 0.070 mmol) © 1,2-5?;* h+yX^> (10 ml), X7 
(5mL) ££U*R (5mL) 5i«e£, gfHifBmT 80 <CT 14 MS#b7c. R 

15 ^)l(D'&mL^)l/*?J*--)V 10:1 T^ffi)> Mra^, WfflL7fe^£3 

JfcU tllfJhyIfJH-«lt»LT$gft^ (921 mg, Jfc 
m 58%) £#fc„ 
Hfcj^C 185-189 V a 

«HNMR (DMSO-d^S 1.14 (6H, s), 1.19 (6H, s), 2.06 (3H, s), 2.23 (2H, s), 
20 2. 56 (2H, s), 6.56 (1H, s), 7.29 (1H, d, J = 7. 6 Hz) , 7.42r7. 77 (7H, i), 10.05 
(1H, s)„ 
mMM4 6 2 

bU7MD^^>X^>^ l-[4'-(Tir5 1 ;i/T^y)[l,l , -t:7x-;W-3- 
-f JW -3, 4, 8, 9-^r h y h H n-3, 3, 8, 8-fh7^ ^)Vy D [2, 3-h] -f 7 + 7 U >- 

25 6~f;i^xx^;i/ 

H»II9 5i|Wia©7jfeiCj;t) N-[3'-(3,4, 8, 9-7=- h y t: Hn-6-k Hn^y- 
3, 3, 8, 8-x h y * t^P 7 D [2, 3-h] -f 7 * 7 U >-l -< ;W [1 , 1 1 - fcf 7 x ~ )V\ -4- 
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«HNMR (CDCI3) * 1-28 (6H, s), 1.29 (6H, s), 2.13-2.23 (3H, m), 2.30 (2H, s), 
2.72 (2H, s), 6.95 (1H, s), 7.29-7.70 (9H, m) 0 

mmm4 6 3 

N-[3' -(3, 4, 8, 9-x h7bHD-3, 3, 8, 8-t- Y^^)Vyu [2, 3-h]-f y^yij >- 
5 l~fJW [1, 1' - If JW-4— f ;W]7iz hX5 H 

Kyy;i**a,p^>^ 

-f ;W-3,-4, 8, 9-t- h 7 h K D-3, 3, 8, 8-x hy^Jlya [2, 3-hH y* / U >- 
6-f^X^x;P (496 mg, 0.846 mo I), h'JX^75> (0. 35 mU 2.5 mmol), 
BH»/t7^A(II) (4. 7 mg, 0.021 mmol) ££0^ U yxx;M^*y^ > (iimg, 
10 0.042 mmol) O N,ff-y^fMJ^7$ H (1.5 mL) mmttm (64 ^ U 1.7 
mmol) £fl[J*., ^^ffl^T 60 tlTf 4 «»Lfc„ KJ&g#t&fc*:fc < fctfffi 

tmmmi- b y # a**^*^ stifjn? 2 Mm ltc 0 £-M7«$t 
i$7(c^j:»Mt h y ^A*»«r«g», aa^- h y ^-aaHt^y # 

15 *7A^D7h^7.7-f- (A^>/^x^ 2:1 ®^ 1:1) izfeU BM 
I?il/-A^1r>^^IftJtT«^ (294 mg> 79*) 
Sftj^C 198-200 Vo 

'HNMR (CDCI3) <5 1.26 (6H, s), 1.28 (6H, s), 2.16 (3H, s), 2.24 (2H, s), 2.72 
(2H, s), 6.76 (1H, d, J = 7.8 Hz), 6.99 (1H, d, J - 7.8 Hz), 7.35 (1H, dt, 
20 J = 7.4, 1.4 Hz), 7.44 (1H, td, J = 7.4, 1.0 Hz), 7.49-7. 62 (7H, m) 0 
Mt&M4 6 4 

hU7MD^^>W>i l-(3-^Pt7x^l/)-3,4,8 ) 9-fh7hFD- 

3, 3, 8, 8-x b?*?-)\<7u [2, 3-hH y^y y >-6-< ;pxt.t-;I/ 

HWJ 9 5 J; D l-(3-7*D ^y xx;W-3, 4, 8, 9-x hytHn- 

25 3, 3, 8, 8-t- h 5*7)W6-y u [2, 3-hH y*/ y y-;^ ^^Sft^»$#fc 0 

#Att 

'HNMR (CDClj) 6 1.25 (6H, s), 1.34 (6H, s), 2.29 (2H, s), 2.69 (2H, s). 6.95 
(1H, s), 7. 14-7.38 (2H, m), 7.53-7.60 (2H, m). 
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S!i!0!l4 6 5 

3' - (3, 4, 8, 9-t- h 7 1 H D-3, 3, 8, 8-fh7^ 3^7 n [2, 3-h] V ^ 7 >J >-l - 

-Y;» [l, f -k*7x-;W-4-7 a > 

h U 7 P ;* * >7JV* >m 1- (3-7' □ * 7 x -3, 4, 8, 9-> h7kFD- 
5 3, 3, 8, 8-f h 7^?;i/7 D [2, S-ld'f y^/ ij >-6--f JHXf;P (5.13 g, 9.64 
hbb©4>, >!^l?0$-> (4&ffik 2S*ihb©4K §^/^-^7MH> 65**gs 0. 24 
mmol), &<J:7jChy 7x-,Mn7n7^ > (126 mg, 0.480 mmol) © N,N-y7^ 
*^A75 H (20 mL) mWLttWi (0.73 mL, 19 mmol) £Jnx., ^HHMT 
65 •C'C 2 P#TO#Lfco K^^«K:**cfctX«&ftKK**^hU»7A*jS§Fffi 

7 atJc«t», lit h u 7 a y LTK«I (IHgx^ 

;ra§iB), »jEE**BUfc. B^>y#y;p#^A7Pvh^7^- 

>/H3fcX^;P 10:1) fc&LT l-(3-7D ; E7i-;W-3,4 1 8,9-fh7t KD- 
3, 3, 8, 8-t- h7/f;i/7D[2, 3-h] < 73V U >££trtlM**b§#fc. 
15 H © *> © t 4- (4, 4, 5, 5-=r h 9 y , 3, 2-7:t D 5 >-2-f ;W T X 'J . 
> (1.21 g, 5.52 mmol), IBS^r-U^A (795 mg, 7.50 mmol), te&ZS^h? 
^7 ( h U 7 iZj|/*X7 ^ » A 5 7 y -7 A (0) (116 mg, 0.100 mmol) £ 1,2-5? 
y h*~>X^> (15 mL), X^/-;P (7 mL) *5<fctf# (7 mL) \zmMU SHi 

mmmr so <ct 15 mmmftvrco Kfem&mzTk&mz.. mm^j^ 2m 

&Wt&1M&&i'V%¥M7&i7U-?htf7 7j — (^1x->/PMx^;l/ 10:1 
©M 2:1) fcftU »»X^-A^>^6IS«fl:$*TaaMb^ft (1.35 g, 
« 35X) 
25 161-163 t:. 

'HNMR (CDC1 3 )<5 1.25 (12H, s), 2.24 (2H, s), 2.70 (2H, s), 3.73 (2H, br s), 
6.74 (2H, d, J = 8.4Hz), 6.75 (1H, d, J = 8.0Hz), 6.98 (1H, d, J = 8.0Hz), 
7. 27-7.34 (1H, m), 7.36-7.48 (3H, m), 7.54-7.60 (2H, m)„ 
H»J4 6 6 
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2, 2, 2- F U *7)V* U -H- [3' - (3, 4, 8, 9-t h 7 k Hn-3, 3, 8, 8-r b 7 ^?Jl/7 D 
[2,3-hH 73V U >-W;W D, l'-E7i-JW-HJW7th7$ F 
^Sl^l 4 4 1 <hl^#CD7j^tc:J; D 3' -(3, 4, 8, 9-7h5t F D-3, 3, 8, 

J-frvuli, 3-hj-f y^y u>-i-r;W [1, i'-tf7x-;i/]-4-T$ >^e,^m 
5 -&t> £*§fco IK* 83* 0 

&j& 228-230 V.* » 0 

'HNMR (CDCl 3 )<5 1.25 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.75 (2H, s), 6,78 
(1H, d, J - 7.9 Hz), 7.01 (1H, d, J = 7.9 Hz), 7.31-7.62 (8H, m), 8.82 (1H, 
br s) 0 

. io mm a 6 7 

4-[[[3-(3, 4, 8, 9-t- F ^ b F P-6-^ F ^>-3, 3, 8, 8-:r F 7ifJl/7D [2, 3-h] 

3- (3, 4, 8, 9-^ F 7 1 F D-6-y F*~>-3, 3, 8, 8-7" F 7 *J-)V7 U [2, 3-hH V * 
J U>-1H';W^>*1?>7$> (2.81 g, 8.02 miol) &«fctfF 1JXW$ > 
15 (1.5 diL, llmmol) ©-^ F^h FD7^> (15 mL) ^K3f<<$T, t^I/?^;^ 
ty^^MDU F (1.91 9.62mmol) 10 #Wffl|#Ufc 0 K 

20 y 7A^D7h^7 7^- (^D-ymm^)v 2:1 <d& 

1:1) l:ftl>i^X^-e?i^x-T;W^^ilTlll^i (3.75* 
4£$ 91%) 

M£ 156-160 «c. 

'HNMR (CDC1 3 )<5 1.16 (6H, br s), 1.33 (6H, s), 2.34 (2H, s), 2.60 (2H, br 
25 s), 3.92 (3H, s), 3.96 (3H, s), 6.59 (1H, s), 7.13 (1H, d, J = 7. 7 Hz), 7. 37 
(1H, (, J = 7.7 Hz), 7.56 (1H, t, J = 1.8 Hz), 7.89-7.98 (3H, m), 8.12 (2H, 
d, J = 7.8 Hz), 8.66 (1H, br s). 

4- [[[3- (3, 4, 8, 9-f F 7 1 F P-6-y F3PS/-3, 3, 8, 8-x F 9* ^)V7 U [2, 3-h] 
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4-[[[3-(3, 4, 8, 9-f h 7 1 H h + 3, 8, 8-f N 7 ^7 D [2, 3-h] 

< v * J u >-i-f ;w 7 x - ) w 75 x ;w /fjnx^ 

(1.03 g, 2.01 mmol) (10 mL) 5 M V U £ AtK^ 

(0.50 mU 2.5 mmol) ^Jilx., g&T 1.5 HFIHm 1.5 RMftHKtiKftL 

re* mmmtj- h u # b*x^- t- h 5 1 k d 7 ^ >m&m 

TglMft£#j (1.06 g, ft* 99%) ZmtZo 

'HNMR (CDCI3) 5 1.34 (6H, s), 1.62 (3H, br s), 1.73 (3H, br s), 2.26-2.54 
(2H, m), 2.94-3.24 (2H, m), 3.98 (3H, s), 6.72 (1H, s), 7.24 (1H, d, J = 8. 1 
Hz), 7.47 (1H, t, J = 8.1 Hz), 7.83 (2H, d, J = 8.6 Hz), 7.90 (2H, d, J = 
8. 6 Hz), 8.25 (1H, s), 8.35 (1H, d, J = 8.1 Hz), 10.01 (1H, br s), 12.88 (1H, 
br s)» 

N-pWP-N' -[3-(3, 4, 8, 9-7" h 7 1 FD-6-* h*5/-3, 3, 8, 8-rh7^^7D 
[2, 3-hH y u >-i-r ;w 7x-;K!-i, 4-^>if >^ ;i/#=Ht5 H 
4-[[[3-(3, 4, 8, 9-x h 5 1 H D-6-* h^5>-3, 3, 8, 8-r h 7*?-)l>7 □ [2, 3-h] 
^V+7U>-i--r;W.7xr:;WT5 7]^;^-;w^jE#^ii^ (268 mg, 
0.501 mmol), 40% ^^;PT5 >/**y-;W» (55 mg, 0.56 mmol) 1- 
tHo^>-lH-^>v*hUTV-;i/ (85 mg, 0.56mmol) © N,N-^*^*;kk 
75 F (1 mL) mWUZbVJL7)U7*> (0.17 mL, 1.2 mmol) \-JL^)V 
-*-&-V*?')V?*;7u\iM*)Vtf^*mWLm. (125 « 0.652 mmol) £ 

©St^hU.^A-^Sft^UTjy^SLT^ (BH»X^;P/^^V-^ 10:1 
6?SI£iSLT£jgfl;'&fc (215 mg, 84%) £#7c. 
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it£ 310-312 °C„ 

'HNMR (DMS0-d 6 )a 1.15 (6H, s), 1.23 (6H, s), 2.33 (2H, br s), 2.64 (2H, s), 
2.81 (3H, d, J=4.5Hz), 3.82 (3H, s), 6. 82 (1H, s), 7.08-7.12 (1H, m), 7.40 
(1H, t, J = 8.0 Hz), 7.77-7.81 (1H, m), 7.88-7.94 (1H, m), 7.95 (2H, d, J 
5 =8.3 Hz), 8.04 (2H, d, J = 8. 3 Hz), 8.57-8.63 (1H, m), 10.40 (1H, s) 0 

mmm,A 1.0. 

2- [(3, 4, 8, 9-rh7k F D-6-p< h^y-Z, 8, 8- h U *?-)l-\-7 jl~)V7 D [2, 3- 
hHV*/ U >-Z-1)V)^)V\-m-^ V-f > K-)Wl,3(2H)-v^> 

3- 0/0^*^;!/) -3, 4, 8, 9-5- h ^ h K D-6-* h^v-3, 8, 8- h U ^f;H-7x 
io -;P^n[2,3-h]^y^y u> (2.49g,6.oiiDmol)^^;K5 HAU^i, (90X) 

(l.86g, 9.0mfflol) © N,N-^^7-fehy$ H (25 mL) mmWtftmkmW% 

t, 2.5 mmmmmmvrco K^M^mz^mx, mm^jv^zmmmbrzo 
is sfc<*i*\ ^^y-^-7-feh>-A^i7->^e^^LT^^% a.56 g , 

548!) £#7t„ 
Htj& 121-125 

'HNMR (CDC1 3 )«5 1.19 (3H, s), 1.22 (3H, s), 1.38 (3H, s), 1.97-2.19 (2H, in), 
2.81 (1H, d, J = 15.9 Hz), 3.02 (1H, d, J = 15.9 Hz), 3.85 (1H, d, J = 13.6 
20 Hz), 3.86 (3H, s), 3.96 (1H, d, J = 13. 6 Hz), 6.54 (1H, s), 7.36-7. 52 (5H, 
m), 7.61-7.80 (4H, m)„ 
»#I4 7 1 

3, 4, 8, 9-9- hyt H P-6-^ h^>-3, 8, 8- h U ^f;H-7i p [2, 3- 

25 2-[(3; 4, 8, 9-x h7kF D-6-* v-3, 8, 8- h »J ^^-l-7x~;P7 □ [2, 3- 
hH73V , J>-3--r;W^^;i,]-iH-'fy<>F-;M,3(2H)-^> (2.08 g> 
4.33 mmol) ©x3V-;P (20 mL) II»;kH7^>-» (0.25 mU 5.2 
mmol) ^Jn^.,2 mmmt 3 ^r^M*(77tH^v>-7jc^^lJDL^^e> 
4 P#»M^Lfe 0 KmUSmz l M 7Mftt h U *7 (9.0 mL, 9.0 
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x^/**/-^ ioo:i) (c:#fcb,«x^;i/-^-9->^6S^ H B H bTSM'fb 

(823 mg, iR$ 543!) £#fco 
5 jRjft 143-145 *Co 

'Em. (CD.CI 3 ) & i.a&. (3H, s)> 1. 29. -OflUsk 1~33<. (3fl„. sX. .2-,l6, (4B,.dy. J. =- 
16.5 Hz), 2.25 (1H, d, J = 16.5 Hz), 2.49 (1H, d, J = 15.4 Hz), 2.80 (1H, 
d, J = 12.6 Hz), 2.89 (1H, d, J = 12.6 Hz), 2.93 (1H, d, J = 15.4 Hz), 3.92 
(3H, s), 6.63 (1H, s), 7.39 (5H, s)„ 
10 $mm4 7 2 

mm. (3,4 ) 8 > 9-fh7th*D-6-/ ^i/-U-^?JH-7xZJl/7D[2,3-li] 

m 2-(^>^;PT^y)-3-(2,3-^kHP-7-^h^'>-2,2-^^-5-^> 
V^XJWyatf^XX^ (3-34 g, 8.40 mmol) £>T-fe hx hU^ (65 mL) 
15 M^»^^bU> (9.4 mL, 0.10 jnol) 1.5 IWUgWc 

>^eS^bT^^tf (2.62 g, iK^ 82%) £#£ 0 

168-169 ICo " 
20 l H NMR (CDC1 3 )<5 1.28 (3H, s), 1.36 (3H, s), 2.12 (3H, s), 2.19 (1H, d, J = 
8.1Hz), 2.31 (l'H, d, J = 8.1 Hz), 2. 52-2.79 (2H, m), 3.54-3.76 (1H, m), 3.93 
(3H, s), 4.34 (1H, dd, J = 11.0, 6.6 Hz), 4.54 (1H, dd, J = 11.0, 6.2 Hz), 
6.68 (1H, s), 7.42 (5H, s). 

25 3,4,8,9-fh7b FD-6-* h + '>-8,8-y^?Jhl-7i-;h3-7D[2,3-li]i' 

mm (3,4,8,9-xh7tFD-6-^ h*y-8,8-y/^H-7i^70 [2, 3-h] 
^y+;'J>-3-i*;W^^XXf;i/ (l.OOg, 2.64mmol) <D*?J-)l, (5mL) 

*5<trXT-h7t kp77> (5mD mmz frwukj-bViyAJkmrn a.6mu 
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8.0 ramol) MUX* 10 ftRm&Vlt. KfaM&mz&ZtopL, 

X^-^V7°Plf;l/X-x;i/^6»M|g^LT^^^ (553 mg, W 62%) 

5 Bt£ 156-158 t:„ 

'ftNMR (eDCl 3 > <5 1. 28 (3ft, s>,- h 3& (3ft 2, 21 (l<ft dv J,= 8^1- ft)v ■& 35- 
(1H, d, J = 8.1 Hz), 2.51-2.70 (2H, m), 2.90-3.15 (1H, br), 3.36-3.57 (1H, 
m), 3.76 (1H, dd, J = 10.7, 7.7 Hz), 3.87-4.03 (1H, m), 3.93 (3H, s), 6.68 
(1H, s), 7.43 (5H, s), 
10 mMffl4 7 4 

2- [(3, 4, 8, 9--^ h 7 t HD-6-^ b*z/-8, 8-y^5 1 ;H-7xrj|/7P[2 ) 3-hH 

v^v u >-3--f ;p) pww-ih-t v^r > 3 (2H)-^> 

3, 4, 8, 9-fh7b H h 4->-8, 8-^^ ?Jhl-7i-Jh3-7 U [2, 3-h] 

V*yj>^7-;1, (793 mg, 2.35 mmol) Ok°Uv> (10 mL) ^£tK<$U 
15 ^^>7>Mrjl/7n'J H (0.22 mL, 2.8 mmol) ^flTF, MUX* 30 

*$>X)1*-)\,S7UV F (0.04mL, 0.5 mmol) £j£inU £t>\z 30 frmUW 

>^tJ0^W^MBEMLTp<^>X;^>^ (3,4,8,9-T-h^kHo-6-^ 
20 zs-8, 8-^ ^-1- 7 1-JP7D [2, 3-h] -f V * / U >-3-< )V) ^JlX.X^JU 

N,N-^^fj^M75 blzmmi. T^K^ K^U^i* (90*. 725 mg, 
3. 5 mmol) £tjp;L 100 "CT 4.5 l$H8£#L7c 0 S^^«§tjp^ % ^ x 

25 ^x^-^yyob^px-^^v^jg^^^x^^^ (337ln ^ w 

31«) £#fc 0 

S16 228-229 X: o • • 

'HNMR (CDC1 3 ) 6 1.26 (3H, s), 1.34 (3H, s), 2.18 (1H, d, J = 16.5 Hz), 2.32 

(1H, d, J = 16.5 Hz), 2.57-2.75 (2H, m), 3.78-4.15 (2H, m), 3.87 (3H, s), 
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4.24 (1H, dd, J = 13.2, 5.4 Hz), 6.61 (1H, s), 7.34-7.48 (5H, m), 7.68-7.92 
(4H, m) 0 

mmm'4 1 5 

3, 4, 8, 9-rh7k F D-6-* 8-^^;H-7x-;H-7 D [2, 3-h] -f 

2- L(.3,.4, 8, 9-x b 7 1 1? Mr* b^-M-*;^U-L-3 xXJk? p [^K 
V^U>-3->T;P)^^W-1H-<V^>H~;m,3(2H)-^> (350mg, 0.750 
mmol) <DX*y-* (4.L) tWttfct (84 * L J. 7 mmol) ft 

IDA, 2.5 i»MLf Co l M xmsfr y u * &*®®ZtoZ 

!in*l»X^ (2 mL) fc** U 0.8 M ttflSjCJV^y-^MR ( L8 ^ 
1.4 mmol) ftjpA., Mffi^Lfc 0 ^ftX^Z-^-^x^^^^ 
■STSMfb-^tl (140 mg, 46X) £f#fc 0 
Ib& 192-194 "Co 

'H NMR CWISO-dg) 6 1.22 (3H, s), 1.26 (3H, s), 2.26 (2H, s), 3.05-3.40 (4H, 
nO, 3.80-4.50 (1H, m), 3.94 (3H, s), 7.10 (1H, s), 7.55-7. 78 (5H, „), 
8.35-8. 65 (3H, m). 
^»!|4 7 6 

N- [3 ' - (3, 4, 8, 9-fh7h H D-6-^ h 3, 8, h ? * ?)U-2-** *y yt y 

P C2, 3-hH ij >-l-^;p) [j, i'- l f7x-;W-3-< *] T-fe ft 
SJfifll 1 O&PIHKiD^ttUD- N-[3'-Cl,2, 3,4,8, 9-A*tfh h* 
5"-3. 3, 8, 8-x h O [2, 3-hH V*J U >-W;» [1, 1' -tf 7xX;i0- 

M£ 158-162 <c (^/~;p-^x=p;io:~7\>» 0 

'HNMR (CDCg a 1.24 (3H, s), 1.28 (3H, s). 1.51 (6H, s), 2.04 (2H, s), 2:13 
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(3H, s), 3.09 (2H, s), 3.91 (3H, s), 6.65 (1H, s), 7.27-7.53 (5H, m), 7.56-7.69 
(3H, m), 7.69 (1H, br s) 0 

N-(3, 5-v? d n-l-3-^> F-4-b'J >?x;0-3-(3,4,8, 9-t- h y h HD-6-^ h 
5 ^^-3,3,8,8-7^h^P<5 1 ;U7 0[2 ) 3-h]'1'y^y U>-l-r;i/)^>X75 H 
l^UX J, -N- (3,-5-5/ # PP^rt^ •^Hr^jyL^r^^i^ $ £ CO* U*&> 
2. 84 mmol), l-(2,3-^h b*P-7-* h^v-2, 2->^^;W-5-^>y*7^-;P)-2- 
^^-l-7'PAV-;i/ (1.07 g, 4.26 mmolK W®. (7 mL) &&tfh)Vx.> (10 
mL) ©^tllcM^ (0.393 mL, 7.38 mmol) *Mtl, MS®}* 80 *CT 1 ^ 

mzry^-Tym&zi im TK^^-bu^ATK^T^tt^bT, i^yy* 

Dtf^X-r^-ylfJU-T^ (1:1) X^LTco 7jc/i£ 2M^TpH7 

is - (^x^^5Mx^;p/^^y-;i/ 23:2) izi&vrc&. »ix^e» 

^HfcU Smfr&fc (0.20 g, JR$ 13X) £#fc 0 
Sftj^L 264-266 "C 0 

'HNMR (DMS0-d 6 ) 8 1.17 (6H, s), 1.22 (6H, s), 2.23 (2H, s), 2.67 (2H, s), 
3.82 (3H, s), 6.84 (1H, s), 7.57-7. 68 (2H, m), 8.01-8.09 (2H, m), 8.72 (2H, 
20 s), 10.58 (1H, br s)„ 
HJ6^4 7 8 

N-(2-^ y-3- tf ^ U ^x;»-3-(3, 4, 8, 9-x h 7 1 H P-6-* h*->-3, 3, 8, 8- 

x h 7 ^ ^7 d [2, 3-h] y * / u >-i--r ;i/) ^ >xt ^ k 

mmmi 5 9 <h|Rimo^^{CJ;0> 3-(3,4,8,9-t- h^b FP-6-* h^v- 
25 3, 3,8, 8-7 h7^fA7 P [2, 3-h] -f V *y U >-l-f ;W^m»l^i£;fci:C£. 

3-T5/-3,4,5,6-xb^bFP-2(lH)-t:U^y>^6, SMfb^^fco iR 
$ 6335 0 

'HNMR (CDC 1 3 ) <5 1.23 (3H, s), 1.28 (3H, s), 1.30 (6H, s), 1. 58-1.80 (2H,. 
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in), 1.88-1.98 (2H, m), 2.18 (2H, s), 2.59-2.72 (3H, m), 3.27-3.38 (2H, m), 

3.92 (3H, s), 4.40-4.50 (1H, m), 6.27 (1H, br s), 6.62 (1H, s), 7.33-7.36 
(1H, m), 7.43-7.48 (1H, m), 7.88-7.95 (2H, i) 0 

mmu 7 9 

5 (S)-N-C^ith Fn-2-^y-lfl-7iflf>-3-'f ;l/]-3-(3,4,8,9-:r^t H 

5 ^^©^tc^D, 3-(3,U9-Th7tFD-6-^^y- 
3, 3, 8, 8-x h 7*=F)Vy P [2, 3-h] -f V *y U >-W ^WftAWttKittfe.fcat 

10 <S)-S-7$yA*-!J-kHD-2H-T*tr>-J-*>^6, HSM$#fe s ft* 
653> 0 

[a] D +2 3. 1- (c 1. 0, . 
'HNMR (CDC1 3 ) 8 1.23 (3H, s); 1.30 (9H, s), 1.51-2.05 (6H, m), 2.16 (2H, 
15 s), 2.70 (2H, s), 3.20-3.38 (2H, m), 3.92 (3H/ s), 4.68-4.78 (IE, m), 6.53 
OH, br s), 6.62 (1H, s), 7.42-7.51 (2H, m), 7.69-7.73 (1H, m), 7.88-7.92 
(2H, m). 

mmm4 8 0 

(R)-N-[A^t HD-2-^+V-lH-7if tf>-3--f ;W-3-(3,4,8,9-xh^fc H 
20 □ -6-* h * ls-Z, 3,8,8-fh7X^7D[2, 3-h] V * J U >-l-f )V) ^ >X 
7$ H 

H»J1 5 O-hlWiacD^t^D, 3-(3,4,8,9-xh7hHD-6-^h^^- 
3, 3, 8, 8-:r b?*zF)ly P [2, 3-iM y *y U H-^WMllMi^O: 

(R)-3-7^y-s^h.HP-2H-7i?tf>-2-^>^e» &j|ft&tt$#ft: 0 ft* 
25 33«o 

Ea]D-22. 5- (c 1. 0, „ 
'HNMR (CDCl,) 6 1.23 (3H, s), 1.30 (9H, s), 1.51-2.25 (6H, in), 2.17 (2H, 
s), 2.70 (2H, s), 3.20-3.36 (2H, m), 3.92 (3H, s ), 4.69-4.78 (1H, m), 6.29 
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(1H, br s), 6.62 (1H, s), 7.41-7.51 (2H, m), 7.69-7.73 (1H, m), 7.88-7.91 
(2H, m)„ 

^«J4 8 1 

3- (6-X h * v-3, 4, 8, 9-fh7k H D-3, 3, 8, 8-fh7^ ^Jl 7 □ [2, 3-h] V * 

1 - (7-X. h ^ 2,,3r t,,M n-2,,2r ^ $ *./ ^7 .^Xilrirfc />.,5fr JW-1- ^° 

D/V-;i/ (15. Og, 56.7mmolh Z-*s7 S&MmWi*?)l, (9.14g, 56.7mmolh 
WWl (80mL) £«fctfh;),X> (lOOmL) ©S£<BJfc:»li8Bt (7.86mU 0.147mol). 

so <ct i i^if|#i^o R«^>K^Lfc^7ic$jnx, $?x3=- 

^*7^D-7h^77^- (AW>/iilf^ 4:1) fc#U&©ft;#|& 
(9. 00 g, iRs* 39SK) 

15 .'HNMR (CDC1 3 ) 6 1.25 (6H, s), 1.29 (6H, s), 1.47 (3H, t, J=7.0Hz), 2.15 
(2H, s), 2.68 (2H, s), 3.92 (3H, s), 4.18 (2H, q, J=7.0Hz), 6.62 (1H, s), 
7.47 (1H, t, J=8.0Hz), 7.61 (1H, d, J=8.0 Hz), 8.05-8. 08 (2H, m). 
mWM4 8 2 

3-(6-X h*z/-3, 4, 8, 9-t=- h 7 b H D-3, 3, 8, 8-x h 7*W7 O [2, 3-h] -f 7* 

20 y u >-i-< ;w &&mmmmm. 

3-(6-X h^v-3, 4, 8, 9-fh7t Kd-3, 3, 8, 8-5" h 7*?)V7 P [2, 3-hH V * 
^U>-W;Ws^m§BI ^^HXrJV (8.80g,21.6miDol) ©y^y— ;i, (40 
bL) Met 5M -*«^hU^*»» (12 bL) £Jp*, 50 -CT 12 

ftRfflEtfbfc. Rj6***fcLfc« 5 M m. (17 mL) SiD** Mffiji^tfc. 
25- Mtl^y-j^MT^IL, 5&£«jEaWrrs«fE£ 3 SiDIlfc. 

afiSBKx^p^sigsMbb, mmit&m (6.15 & 66» 

M 240-243 t„ 

^ ( DMS °- d 6 ) $ 1-22 (6H, s), 1.37 (3H, t, J=7.0 Hz), 1.46 (6H, s), 
2.02-2.25 (2H, m), 3.16 (2H, s), 4.24 (2H, q, J=7.0Hz), 7.09 (1H, s),.7.76 
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(1H, t, J=7.8Hz), 7.86 (1H, d, J=7.8Hz), 8.16 (1H, s), 8.26 (1H, d, 1=7.8 
Hz), 

MMM4 8 3 

3-(6-X b^>-3, 4, 8, 9-jh5k H P-3, 3, 8, 8-x r- y^)Vy P [2, 3-h] -f y * 

M&-X M^-3> 4v-8v-9r-^ K9 k FP-3? 3 S -5«.>^pA*3 P<l& 3-bJ4 y 4^,, 

y^-l-f^^lfHIil (1.00 g, 2.33 mmol), 1-k Fp*~>-1H-^>V 
hVTV-)l— (0.392g, 2.56mmol) 0 N.N-S^^W^ATS H (10 
mL) l-x^-3-(3-^^^;i/T$y^Ptf;W^;^^$m^ 
10 (0.580g, 3.03mmol) £Jn*., A£tt£g&7? 30 #B8jt#Lfc. Cftfe: 40* ;* ' 
^7$>/^/-;i«£ (1.2 mL) §in^, S£4fcfc£j&T?3£fc: 2 ftisfflg 

WBLfc. 38**B«x5 i ;P-A^>*6H||iMtL, 0M<b&b (0.80 g, 
« 84S) £#fc 0 

15 M 173-174 -"Co 

'HNMR (CDC1 S ) 6 1.21 (6H, s), 1.28 (6H, s), 1.47 (3H, t, J=7.0 Hz), 2.13 
(2H, s), 2.61 (2H, s), 2.94 (3H, d, J=5.2Hz), 4.19 (2H, q, J=7.0Hz), 6.60 
(1H, s), 6.85-6.90 (1H, m), 7.38-7.44 (2H, m), 7.77 (1H, d, J=1.2 Hz), 
7.85-7.90 (1H, m)o 



N-C2-7 $ /-2-t^VIfJW-3-(6-I h*>--3, 4, 8, 9-rh7t F P-3, 3, 8, 8- 
^h7^^;P7P[2,3-h]-fy^/u>-l-i';W^>XT^ F 
3-(6-X v-3, 4, 8, 9-rh7b F P-3, 3, 8, 8-x F y^)Vy P [2, 3-hH V * 
/U>-l-^Jl/)^|fifii (l.OOg, 2.33mmol) ©xF^bFP7^> (10 
25 mL) «^FUX5f;KT$> (O.SlOmL 5.83mmoI) ZMZ.. fi$tt&£*TC 
lO^BHWbife. cnft*»U ^DD^y^ (0.362mL, 2.80mmol) 
fctfTLT* fi^ft**»Tc 45 ^WfflBftb*:. dfU^>T5 ftlttlk (0.386 
& 3.50 QBool) « 2 M *»^hU^A7WSF» (1.75 mL, 3-5 mmol) ftftffL 
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vv&*mat*tax.s siix^tiffibfc. mmm**vthrzm. mEEmmv 

LIl^lll^-ylfj^fM^^b, mm&&® CO. 82 g, 
75X) 

127-128 t:. 

5 'HNMR (CDC 1 3 ) 6 1.22 (6H, s), 1.29 (6H, s), 1.47 (3H, t, J=7.0 Hz), 2.14 
<2B-„ &>, 2,64, S-X 4..Q.5, (2B, oV WWWbfe. 4,1-8.(2%, % ^0,,g z ) v &,8L 
(1H, brs), 6.40 (1H, br s), 6.61 (1H, s), 7.41-7.50 (2H, a), 7.85-7. 99 (3H, 
m) 0 

H«J4 8 5 

10 N-[3-(6-X b 4, 8, 9-7 h 7 h.H P-3, 3,8,8-fh7^WD [2, 3-h] -f 

v^v u>-i-^;PM>yv;w-2-^7;i/77x> x7;px*7;i> 

3-(6-X h^>-3, 4, 8, 9-fh7b H D-3, 3, 8, 8-7 Y-7 ^)Vyu [2, 3-hH V* 
;'J>-l-f;W$,|fitiI (2.00 g> 4.65 mmol), 1-t HP^^-1H-^>V 
h U 7 V— Tjcfp^j (o. 784 g, 5. 1 2 mmol) , 2-7 $ 7 -f Vg|^x7 
15 (1.05 g, 6.05 mmol) •© N,N-^^^MM75 H (20 mL) iithiji^ 
7^> (2. 59 mL. 18.6 mmol) &&Tf )V7^S*7u \Z)V) 

t5)V^M^ FWffi. (1.16 g, 6.05 mmol) jg^SSiaT 3 mmM 

JM8L.fc. aaE*BWx^~A.*-y->^6||||fiu : 3Ejl'ft:-&* (1.82 g, jR 
m& 155-156 "C. 

'HNMR (CDClj) 6 1.24-1.30 (15H, m), 1.47 (3H, t, J=7.0 Hz), 1.66 (6H,. s), 
2.16 (2H, s), 2.68 (2H, s), 4.13-4.28 (4H, m), 6.61 (1H, s), 6.93 (1H, s), 
7.42-7.50 (2H, m), 7.83-7.89 (2H, m). 

25 mmm4 8 6 

N- [3- (6-X h * e/-3, 4, 8,9-Th7bKn-3,3,8,8-Th7^ 7^ 7 D [2, 3-h] -f 

N-[3-(6-X h*~>-3, 4, 8, 9-7 h 7 t K D-3, 3, 8, 8-7 h ^7;U7 D [2, 3-hJ-f 
V^y^>-\-i)l)^Mji]- 2 -^Jl7^~> X^H^fJI, (1.25 g % 
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2.47mmol) ©I^y-;P (7mL) ®Wiz 5 M *»fls^- h U (3.0mL) 

g£*saare 3 mm&Lit. K^miz 5 m mm 0.7 n) sjd*. 

5 

'HNMR (DMS0-d 6 ) 6 1.22 (12H, s), 1.34 (3H, t, J=6.9Hz), 1.45 (6H, s), 2.19 
(2H, s), 2.72 (2H, s), 4.12 (2H, q, J=6.9Hz), 6.85 (IE, s), 7.51-7.53 (2H, 
m), 7.92-7.96 (2H, m), 8.61 (1H, s)„ 
0 mMM4 8 7 

N- (2-T 5 / -1 , V X5W -3- (6-X h *'>-3. 4, 8, 9-jh7t 

H P-3, 3, 8, 8-t- h 5*3^7 D [2, 3-h] -f y^y <J >-i~f ;»^>X7$ H 
N-[3-(6-X h*$/-3. 4, 8, !Hr h 7 1 H D-S. 3, 8, 8-x h 7 *7)\<7 □ [2, 3-h] -f 
V+y U >l-^f ^)^>^iW-2-^Jl,7^>Ml (0.80 g, 1.55 mmol), 
; l-kKD^>-lH-^>yhU7l/-;p.T>^X^A^ (0.307g, 2.02wl) © 
HH^WMWATS K (8 mL) »*S*#U l-X^-3-(3-^^^T$ 
/yDWW*;W5^5 Mfifttt (0.387*2. 02 moI) *JpA,3k»TT 30 # 
R98#bfc„ OTIChUx^7$> (0.541BL, 3.88nmiol) Sin*, 

(0. 50 g, W 68*) 
Bb& 204-206 "Co 

'HNMR (CDCI3) d 1.25 (6H, s), 1.30 (6H, s), 1.47 (3H, t, J=6.9Hz), 1.69 
(6H, s), 2.17 (2H, s), 2.68 (2H, s), 4.18 (2H, q, J=6.9Hz), 5.54 (1H, br 
s), 6.50 (1H, br s), 6.61 (1H, s), 7.07 (1H, s), 7.42-7.49 (2H, m), 7.85-7.89 
(2H, m). 
mMW4 8 8 

3- (6-X b*zs-3, 4, 8, 9-rh7h H P-3, 3, 8, 8-zr h 7* 7)V7 D [2, 3-hH y * 
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l-(7-x h^>-2, FP-2, 2-^^^;W5-^>y7^-;U)-2-^^-l-y 

DAV-;i/ (11. 2 g, 42.3mmol), 3-7=: /^>yx h U;P (5.00 g. 42.3mmolK 
Bftg (60 bL) &&ZSh)l,X.> (75 bU ©S^*S*ftb, (6.77 mL, 

5 0. 127iol) £*PA, 80 Vr 1 ftlBJftfcLfc. EJ6**MfcRLfc«K:*S;to 

M^07h^77^- (^D->/Siif 2:1) fcftU38»f&&fc 
(8.17 g, JR$ 533!) 

10 

'HNMR (CDC1 3 ) 5 1.23 (6H; s), 1.32 (6H, s), 1.46 (3H, t. 1=7.0 Hz), 2.32 
(2H, s), 2.65 (2H, s), 3.70 (2H, br s), 4.16 (2H, q, J=7.0Hz), 6.58 (1H, 
s), 6.70-7.21 (4H, m)„ 
M MM 4 8 9 

15 N- [3- (6-1 h^^-3,4,8 ( 9-fh7tHn -3, 3, 8,8-fh7^ 7 P [2, 3-h] < 

3- (6-X h * v-3, 4, 8, 9-fh7k H P-3, 3, 8, 8-x h 9 * 3^7 P [2, 3-h] -f V * 
7 U>-l-f;i/)^>ii>7^> (o.73g, 2.00mmol) <5DtfUv> (5 ml) 
^^>^-J^DiJF (0.186ml,, 2.40mmol) ^iTlt, 

m^DVh^?^- (H«X5W**/-;i, 97:3) B 

•^^-^•U-^SttftflSb, 3jj§Ht£«f (0.52 g, JR¥ 59%) £#fc„ 
iU^C 181-182 

25 'HNMR (CDC1 3 ) 6 1.27 (6H, br s), 1.32 (6H, s), 1.46 (3H, t, J=7.2Hz), 2.23 
(2H, s), 2.71 (2H, s), 2.77 (3H, s), 4.18 (2H, q, 1=7.2 Hz), 6.60 (1H, s), 
7.08-7.14 (1H, a), 7.22-7.35 (4H, m). 
HIS0!|4 9O 

N- [3- (6-X h * 5,-3, 4, 8, 9-fh7b K P-3, 3, 8, 8-r h 7 /^7D[2, 3-h] -f 
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H»J 3 0 D , 3- (6-1 h4->-3, 4, 8, 9-^ h y fc K D-3, 3, 8, 8- 

M-J^piJK^e, ^fl^%£f#£ 0 ifclp 53« 0 
5 Si* 183-184 V ffimx&lr-^ttM. 

% NMR (€DG}j) <M . 2& (61, 1, 3* (6ft s), 1,46 (3ft t, ^fe Wi 2 , 23 , 
<2H, br s), 2.68 (2H, s), 3,40 (6H, s), 4.18 (2H, q, J=6.9 Hz), 6.61 (1H, 
s), 7.29 (1H, t, J=1.5Hz), 7.35-7.40 (1H, m), 7.52 (1H, t, J=7.8Hz), 7.61 
(1H, dt, J=7.8 Hz, 1.5 Hz) 0 

io mmm4 9 1 

N- [3- (6-X f> * v-3, 4, 8, 9-rr N y b p O -3, 3, 8, 8-^ h y * 5P)1/ y p [2, 3-h] 

v * y u >-i--r ;w 7 x -2- (y 3^3^) k 7 $ f 

H»J 3 0 t I?|*©^ttte: J: t) , 3-(6-X Y^-Z, 4, 8, 9-t- h y k K D-3, 3, 8, 8- 

Th7^^7D[u-h]^ v^y>j>-i-^;w^>if>r 5> ^yc/ 7D07 

"fe5P;i^ D »J F* 6 , 2-/7 P D-N-[3-(6-X h4->-3,4, 8, 8-^^ F P- 
3, 3, 8, Z-y- h y^jly a [2, 3-h] -f V*J y >-l-^f;p) 7 xrjH y~\z h75. F 

*#fc. zmsggsfci 3 8 tmuoxmz*. o , mmit&mzm^tc m m* 

it& 162-163 1: (Wm^fr-^-v-y). 

'HNMR (CDClj) 6 1.24 (6H, s), 1.32 (6H, s), 1.46 (3H, t, J=6.9Hz), 2.19 
(3H, s), 2.28 (2H, s), 2.67 (2H, s), 3.34 (2H, s), 4.18 (2H, q, J=6.9Hz), 
6.60 (1H, s), 7.12 (1H, d, J=7.2Hz), 7.36 (1H, t, J=7.2Hz), 7.43 (1H, s), 
7.84 (1H, d, J=7.2 Hz), 8.82 (1H, s) 0 
^5t$l4 9 2 

N-[3-(6-X v-3, 4, 8, 9-fh7kFD-3,3 J 8 > 8-fh7^^7n[2 ) 3-hH 

v*j } )>-\-^)V)yjL-)V\-z-{^)vx)iy^^)V)T^hr^ f 

mmm 3 9 1 mm 0 iz & * % N - [3 - ( 6 -x f * ~>- 3 , uj-fh7bFD- 

3, 3, 8, 8-7^ h ^y ^ 7 a [2, 3-hM y*y u >-i-^;W7x-;W-2-(^;^ 
^T-irhT^ F^S, iSMtel^£f#£o iR^ 67*0 
Bt£ 114-118 "C ^x^~/s^» <) 
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'HNMR (CDClj) 6 1.13 (6H, s), 1.22 (6H, s), 1.33 (3H, t, J=7.0Hz), 2.28 
(2H, s), 2.62 (2H, s), 2.69 (3H, s), 3.73 (1H, d, J=12.8Hz), 3.93 (1H, d, 
J=12.8Hz), 4.09 (2H, q, J=7.0 Hz), 6.78 (1H, s), 7.06. (1H, d, J=7.6Hz), 
7. 32-7.39 (1H, m), 7.61-7.65 (2H, m), 10.40 (1H, s). 
5 H»!|4 9 3 

7 u [2, 3-h] -TV^yiJ>-K )V) < >X7 5 H 
3- (3, 4, 8, 9-9- h 7 k H D-6-* b ^ v-3, 3, 8, 8-fh7^ ^)V7 P [2, 3-h] ^V^r 
J U>-l--f;W^>X7^ F (0.50 g, 1.32 mmol), %U *;PvU> (1.07 
10 13.2mmoI) 3$<$:tf8m%Vr7& (0.365 g, 2.64nunol) <DT J £b~hV)]s (5mL) 

mmm&s 60 <ct 3 mrmmvtc^ 1 <^$gt,£ 0 fcmmizmmmwm 

19:1) tftU (0.40 g, im 74*) 

15 #HJf e 

"HNMR (CDC1 S ) 6 1.23 (6H, s), 1.29 (6H, s), 2.14 (2H, s), 2.65 (2H, s), 3.93 
. (3H, s), 4.87 (2H, d, J=6.2Hz), 6.62 (1H, s), 7.39-7.48 (2H, m), 7.83-7.89 
(2H, m), 8.05-8.11 (1H, m)„ 
^»!l4 9 4 

20 N-^^-3-(3, 4, 8, 9-fh7k H D-4-k K 0*~>-6-* h*i/-3, 3, 8, 8-^ h y 
^^;P7D[2,3-h]-T V*/ U >-\-^)V)OX7^ H 
H«J2 9 1 i^a©^^cJ;D,N-^^-3-(3,4,8,9-5 1 h^k HP-6-^ 
->-3, 3, 8, 8-x h ? * 9-)V 7n[2, 3-h] < y ^ / u >-i ~f ;W ^ >XT ^ H e> S 

25 m 215-216 -c mm^M. 

'HNMR (CDClj) 6 1.25 (6H, s), 1.29 (6H, s), 2.16 (2H, s), 2.95 (3H, d, J=4.4 
Hz), 3.95 (3H, s), 4.44 (1H, s), 6.98 (1H, s), 7.18 (1H, br s), 7.42-7.50 
(2H, m), 7.81 (1H, s), 7.87-7.91 (1H, m)„ 
Sl»J4 9 5 . 
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N-^P-3-(3, 4, 8, 9-rb7t H D-6-* h^-Z, 3, 8, S~f b 7*^)1-4-** 

l£»|2 9 4 t|Sl1i©^{cJ;0,N-^^l/-3-(3,4,8,9-^h^t FD-4-t Fp 
^r->-6-^ b*~>-3, 3, 8, 8-5r h p [2, 3-hH y 3V U >-l-f ;W^> 

'HNMR (CDClj) <5 1.34 (6H, s), 1.52 (6H, s), 2.17 (2H, s), 3.00 (3H, d, J=4.8 
Hz), 4.00 (3H, s), 6.36-6.48 (1H, m), 7.44-7.59 (3H, m), 7.78 (1H, s), 
7.85-7.91 (1H, m)„ 

P + v-6-* 3, 8, 8-f^^^7D[2, 3-hH y=*V U >-l-f 

;W-3-(3, 4, 8, 9-rh7k H P-6-* h*><-Z, 3, 8, 8-x h 7*^)Vy P [2, 3-hH 
St& 155-158 "C (ftgtX^JW). 

'HNMR (CDC1,) (5 1.25-1.31 (12H, m), 1.69 (6H, s), 2.20 (2H, s), 3.96 (3H, 
s), 4.48 (IH, s), 5.82 (1H, br s), 6.77 (1H, br s), 7.03 (1H, s), 7.43-7.52 
(3H, m), 7.91 (2H, s)o 
^»J4 9 7 

N-(2-7$y-U-^^H-^VX^)-3-(3 > U,9-Th7tHD-6^ h 
* '>-3, 3,8,8-fF5^ 5P;i/-4-^* V7D[2, 3-h] -T y 3V U >-l -f ^ >X 

^»>I2 9 4tmm<Djjmz£ D> N-(2-T$y-l,l-^^^;P-2-^yx^ 
;W-3-(3, 4, 8, 9-t- N ^ b H P-4-t H P^v-6-^ h*>--3, 3, 8, 8-^r b?*?-)V 

yp[2,3-h]^y^y 'J>-w;w^>XT5 H^S^^ti^#fc (> W 52* 0 
8t£ 180-181 "C (@EStX3MP) 0 

•HNMR (DMS0-d 6 ) 6 1.26 (6H, s), 1.41 (6H, s), 1.45 (6H, s), 2.24 (2H, s), ' 
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3.91 (3H, s), 6.85 (1H, br s), 7.19 (1H, br s), 7.47-7. 55 (3H, m), 7.90- 
7.98 (2H, m), 8.29 (1H, br s)„ 

mmm4 9 8 

3- (7 u =E * J-M -6-x h ^ ->-3, 4, 8, 9-x h 7 b H D -3, 8, 8- h U ^ 7 D 
5 [2,3-h]-ry+/U>^M 

^J-b-iUU (2Q*mti- £ (2,38-gs 
mmol) »AT^t7Co^tl{C 7-xK+y-2,3-^t FD-2,2-^fjH-(2- 
^^;i/-2-7°n^-;W^>y7^> (2.20g> 8. 93 mmol) *M%.tc^ jt^fc^ 
* (0.46mL, 8. 93 mmol) £}TFU -5 'CT 1 mm, 3 

17:3 ^e> 7:3) C&U 3-(7d^6 *3MI/)-6-X h*v-3, 4, 8, 9-t- 

h^hHD-3,8,8-hU^^7D[2,3-h]<7^/U> (1.41 g, « 3730 & 
15 f#fco 

'HNMR (CDC1 3 ) d 1.31 <6H, s), 1.34 (3H, s), 1.47 (3H, t, J=7. 2 Hz) , 2.18 
(2H, s), 2.78 (1H, d, J=15.9Hz), 2.93 (1H, d, J=15.9Hz), 3.40 (1H, d, J=9. 9 
Hz), 3.55 (1H, d, J=9.9Hz), 4.19 (2H, q, J=7. 2 Hz), 6. 65 (1H, s), 7.39 (5H, 
20 s) 0 

^.n^mmmzvtcmz, ¥^)v^-^)VfrzmMkis^,mmik£;m (i.4o g , 

7-X H^v-2, 3-7h HD-2, l-J^)V-^-(l-^)V-l-^u^-)V)K>Vyy 
>frt>om 34X) *%tc 0 -mWM^M^^tLTco 
JMi 156-159 *C. 

25 'HNMR (DMS0-d 6 ) 5 1.22 (3H, s), 1.24 (3H, s), 1.37 (3H, t, J=6.9Hz), 1.59 
(3H, s), 2.17 (2H, s), 3.35 (2H, s), 3.83 (1H, d, J=10.8Hz), 3.92 (1H, d, 
J=10.8Hz), 4.24 (2H, q, J=6.9Hz), 7.11 (1H, s), 7.59-7.78 (5H, m) 0 
9 9 

6-X h + ->-3, 4, 8, 9-7" h ^ fc K P-N, N, 3, 8, 8-^>^ ^ 3VI/-3-7 □ [2, 3-h] -f V 
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3- (7 P * * * M -fi-ih^ *,-Z. 4,8,9-fh7hHD-3,8,84'J^^7n 
[2, 3-hKV*/y (0.50 g, 1.08 mmol), 40* ^^7$>7fc»« (2 

■t) K.N^y/PT-fehTSF (3mL) <Dm&Vo*, 180 14 

<^*tf>/**x3\M, 1:1 ^6-\^>/#^x^;i//hUx^y 
5> 92:5:3) i:fttmt»>>J*^^^DTb^7^ 
>/l»X5 t ;P 4:1) i:HU6-Xh^nU ) 9-Th7bHD-N,N,U,8^> 
^^^-3-7D[2,3-h]-fV^7U>^^>T$> (0.22 g, « 5235) 

'HNMR (CDCg 5 1.22-1.32 (9H, id), 1.45 (3H, t, J=7.0 Hz), 2.18 (2H, s), 
2.31 (6H, s), 2.35-2.51 (2H, m), 2.64 (1H, d, J=15.6Hz), 2.97 (1H, d, J=15.6 
Hz), 4.17 (2H, q, J=7.0Hz), 6.62 (1H, s), 7.38 (5H, s). 

15 znzmmmzvtcm, mm^m^mitu ante* (o.2o g> *-& u 

'EtrM-tr-X h*~>-3, 4, 8, 9-x K 7 k K D-3, 8, 8- h y * P [2, 3-h] < 
V^/U>iftB6Jt^S©W 403!).. £f#£ 0 
tt£ 145-147 13. 

'HNiiR (DMS0-d 6 ) 6 1.23 (3H, s), 1.25 (3H, s), 1.38 (3H, t, J=6.9 Hz), 

1. 54-1. 62 (3H, i), 2.11 (1H, d, 1=16.2 Hz), 2.28 (1H, d, J=16.2Hz), 2.91 

(6H, s), 3.20 (2H, s), 3.60 (2H, s), 4.23 (2H, q, J=6.9Hz), 7.03 (1H, s), 
7.59-7. 69 (5H, m)„ 

mmm 500 

6-X h + v-N-X^;P-3, 4, 8, 9-fh7kFD -N, 3, 8, 8-^r h y * ? }]/ - Z -y q 
25 [2,3-h]<V^/U>^^> T$> ~^ m 

7tK D " 3 ' 8 - 8 " h ,J o [2, 3-hM y *y u ±» n-x^M 

K£ 146-149 n (ffi|i?jp), 
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'HNMR (DMS0-d 6 ) <5 1.23 (6H, s), 1.27 (3H, t, J=7.4Hz), 1.38 (3H, t, J=6.8 
Hz), 1.58 (3H, s), 2.13 (1H, d, J=16.4Hz), 2.26 (1H, d, J=16.4Hz), 2.89 
(3H, s), 3.20-3.61 (6H, m), 4.23 (2H, q, J=6.8Hz), 7.03 (1H, s), 7.60-7.65 
(5H, m) 0 
'5 . mMM5 0 1 

tKM^U^A (587 mg, 10.5 mmol) © 7 Jc (30 mL)-7"feh> (30 mL) WWL\Z 
3-(3,4, 8, 9-^N5tHP-6-^>^^>-3, 3, 8, 8-x h y^JUyu [2, 3-hM 7* 

io yj>i-^ji/)7i;-;i/ asog, 9.96mmoi) ^jnA., gfiT? 20 ftmm&b 

7c„ fcftiT, N,K-^5 : m*M^MniJK (1.42 g, II. 5 mmol) 

a* 3 mmmftLtco r-kh>^m^^u i m s u ^a 7 |c^ 

- e\*H->/mmx?)V 5:1 3:1) !C«L,SS4l:^oi6«lifiS^ 3.40 
g ^-©-5^ 753 mg ^ffgll^HCjIiL, 4M M*I/IU?J|/M 

&Jda, mhem?u ^x^;i/x-^;^ stfr*fc$#T£®fc£*& (745 mg, 

l&m 57%) &mtco 
20 #ns. 

'HNMR (DMS0-d 6 ) (5.1.23 (6H, s), 1.41 (3H, s), 1.47 (3H, s), 2.05-2.75 (2H, 

■>, 3.17 (2H, s), 3.20-3.50 (6H, m), 3.94 (3H, s), 7.09 (1H, s), 7.37-7.54 

(3H, in), 7.67-7.74 (1H, m), 12.70 (1H, br s). 
H»!l5 0 2 

25 2-C3- (3, 4, 8, 9-fh7k H D-6-;* h*z/-3, 3, 8, 8-jh7^ 3^7 P [2, 3-hH 

3- (3, 4, 8, 9-rh7b H P-6-* h * v-3, 3, 8, 8-7- h 7 7< tVI^ P [2, 3-h] -f 7 * 
/U>-K;W7iy^ (215 mg, 0.612 mmol) (D N.N-^^MT^H 
(2 mL) *ttfc*»T, *U*A tert-^K^vF (380 mg, 3.37 mmol) SJp*.,. 
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mt i mmMftvtc i-^Dmh7SH (279 2.02 m>i) ^n*, 
afi-c 2 mmm&vrc'& 90 n-c 24 iew«#i,fc. Kmm^mz^m^ 
mm^)ir 2 @ami u&. ^fc-e-fc^rtijis 1 m aaww- h u »> A*»**«k 

b fro *MM& y'J*^7A^OYh^77^- K ^ > /ffi$t x^;p 

~ ^~^D->^^^t^xmmit^m (130 mg , i» 52*) 

172-174 "Co 

'HNMR (CDCl,) (5 1.25 (6H, s), 1.32 <6H, s), 2.24 (2H, br s), 2.69 (2H, s), 
3.93 (3H, s), 4.53 (2H, s), 5.63 (1H, br s), 6.60 (1H, br s), 6.62 (1H, s), 
6.93-7.05 (3H, m), 7. 29-7.37 (1H, m). 

mmm 503 

N- * (3, 4, 8, 9-x h 9 fc H D -6- * h * ->-3, 3, 8, 8-x h 7 ;* ^ 7 D 

[2, 3-w < v u >-i ;» ^ >T 5 F&gg 

3->'T/-N-^^;^>if>x;^>T5 K (2.10g, I0.7ool) Off* (10 mL) 

-hpx> a? mL) nwndc^ in (1.2 m, 22.5 ■doo s*tu 

l-(U-yk Ko-7-* h^y-U-^/f;H-^>y77-;W-2-Xf 
;M-yp/V-;P (3.20 g, 12.8 mmol) £Jq*, 80 1 R#f!^#Lfc 0 £ 

7A^D?h^77^- K^>/Mx^;p 1:1 ©^^u->/p^x^;i,/ 

hUx^7^> 25:25:1) fcftu 9UMM®jM!lGM*fc. cn*IH6 
x^fcJMPU 4M m^Tjc^/^x^^^^ipx., «fia«gu x* 
-WKx^P^Sttaft^-erTMft^* (3.19 g, jr$ 64*) 
164-167 "Co 

'HNMR (DMS0-d 6 ) 5 1.22 («& s), 1.46 (6H,Vs), 2.13 (2H, s), 2.45 (3H, 
d, J = 4. 8 Hz) , 3.04-3.30 (3H, jn), 3.95 (3H, s), 7.11 (1H, s), 7.76-8.26 (4H, 
m)o 
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5 0 4 

2- [ (y I I (3, 4, 8, 9-^ h 7 fc H D -6-y h * v-3, U8-fh7^^7D 
[2, 3-hHy3v y )V) 7x-JWxf*-jH yjffgfc x^;j/xxx 

5 N- * ^ ;W-3- (3, 4, 8, 9-j h 7 k H D-fi-^ h ^ y-3, 3, 8, 8-f h 7 ^ f j|/7 D 

E2>.3-y^y^y,^ k ^ 

mmol) OR,N-W^A7$K (9 mL) fcjfcfcacfrT* ^Miti-hV^A 
(66* ift#ffc#>) (148 mg, 4.07 mmol) 30 #KJfc#L&. tK&T, 

^ntfil^ (0.23mL, 2. 03 mmol) £Jq*, mSLT 5 PfTO#Lfc 0 

MMltty U 7 Ai7 PT h^77^ - K**>/BH»X^;P 3:1) 

15 (680 mg, 64%) £#fc„ 
Si£ 122-125 t). 

'H NMR (DMS0-d 6 ) 6 1.17 (3H, t, J = 7.0 Hz), 1.22 (6H, s), 1.46 (6H, br s), 
2.17 (2H, s), 2.87 (3H, s), 3.17 (2H, s),' 3.94 (3H, s), 4.06 (2ff, q, J = 7.0 

Hz), 4.12 (2H, s), 7.11 (1H, s), 7.81-7.92 (2H, m), 8.09-8.13 (2H, m) 0 
20 mMW5 0 5 

2- [ (y [[3-(3, 4, 8, 9-t b 7 1 F 3, 8, 8-f h 7/^7 D 

[2, 3-h] -f y * y y >-i-< ;w 7x-;w x;i^x;i/| 7 $ y ] y± h y s. H 

2- [ ( y ^; V> C [ (3, 4, 8, 9-t- F7tFD-6^h + y-3,3 ; 8,8-fh7^^7D 

[2,3-hH y^y 'J >-K jw 7i=M7^*z;W 7$ x^xxx ' 

25 ;i/JfiBI*fi (464 mg, 0.842 mmol) ©X*y-;W (1.5 mL) JSIRt 5 M Tk&ffctf-h 
U#£*»iK (1.5mL) 1 P#Bg«#lx7i. X*y-;i,£«j0Eg£ 

Ljfc&#£inA., 5M pH § 6 iSl^-fh7bKD77>t 

2- [ (y W C [3- (3, 4, 8; 9-=r h y t H D-6-y h * v-3, 3,8>fh7^JV7D 
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a&nttmmmm# mo m ) © u-y^«M75 k on) 

• l-I^-3-(3-y^>75 ; tf;WAM^ , FMl 0 99 mg, 1.04 
ool) i-tFD*^-l^>y/hU7i/-^-*ftft (123 mg) 0. 802 

mol) «HA, SlTf 30 *HRM#Lfc. *7>*X7* (0.5 n,L) £ 

ftWU MB? LttMBfelfc. M^^i^^&^^x,^-^^ k 

irnvhifyy*- C\*V>/&Wi^)V 3:1) fcftUI»x^-^i>-> 
:fe&i&ftfls£li:T3«fc-&4& (55 fflg, Jfc$ i«) 
8fej& 105-107 "Co 

'HNMR (CDCl,) 6 1.26 (6H, s), 1.33 <6H, s), 2.16 (2H, s), 2.72 (2H, ,), 2.86 
(3H, s), 3.66 (2H, s), 3.93 (3H, s), 5.58 (1H, br s), 6.58 (1H, br s), 6.64 
(1H, s), 7.59-7.86 (4H, m)„ 

mm 5 0 6 

N-[3-[[[3-(3, 4, 8, 9-3r h 7 fc H D-6-* h*v-3, UHFh5^7D [2, 3- 

N-[3-[(3-y7^>f >XMr; W 7$ y ] 7x-;W 7t h75 H (1.39 g, 
4.41 mmol) offii (5 mL)-h;kC> (8 mL) MlC^T, *«tt (0.52 mL,' 
9.70 »ol) SJTFU mnz l-(U-ykKD-7-^^ y - 2(2 -y^^ 
>y7^-;W-2-^^-l-ypAV-;i, (1.32 g, 5.29mmol) ft**, 60 

m/t*W*rX,%5MU<*h9574- (A**>/|»x^ 1:2 <z>s 

1:3) «u MHbMoamyi^^. :n«if;wc^u 4 m « 

^Mte&tl (815 mg, W 48X) 
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#Aft. 

l HNMR (DMS0-d 6 ) <5 1.09 (6H, s), 1.45 (6H, s), 1.73-2.00 (2H, id), 1.94 (3H, 
s), 3.17 (2H, s), 3.93 (3H, s), 6.65-6.78 (1H, m), 7.10-7.13 (3H, m), 7.66 
(1H, s), 7.80-7.90 (2H, i), 8.05-8.20 (2H, m), 10.05 (1H, s), 10.58 (1H, s)„ 

5 mmm 507 

. 2«EWMV4v^ 

2-[[(3->7y^>if»7>;i/*-;HT$7]y-feh7^H (180 ng, 0. 752 mmol) 
(DWWt (1 mL)-h;PX> (1.6 mL) M^fC^T, WmWt (0.088 mL, 1.65 
10 .mmol) ftjrFUv*a*C l-(2, 3-^t FD-7-* h^>-2, l-V *?)V-S-1>V7 
^~)V)-t-^)V-\-y°un/-)V (226 ng, 0. 903 minol) %M?L, 60 "CT 2 B# 

^7>^-7tKT«L, ffl«X?\n,T2|I|Jfiffll,fc 0 ^fcltfcWMfcfiSftJfi 

10:1) fc&U ^fls£*0igsjiigg£#& o cnsHntoSSMcfctfU 
4M «fczK*/»Bx? L ;P»?££ftiA, Iffliu ^x^;ux-T-^&»*ft: 
£i*T3aaWt£*b (189 mg, Mm 50%) 

20 .'HNMR (DMSO-dj) <5 1.22 (6H, s). 1.46 (6H, br s), 2.00-2. 30(2H, m), 3.17 (2H, 
s), 3.30-3.60 (2H, m), 3.94 (3H, s), 7.10 (2H, s), 7.42 (1H, s), 7.80-7.87 
(2H, m), 8.04 (1H, s), 8.11-8.25 (2H, m). 
5 0 8 

iKM^fc H P-2-^V-lH-7if tr>-3--f ;W-3-(3, 4, 8, 9-t- h y t H P-6- 
25 * h*~>-3, 3, 8, 8-x h^pWl/7D [2, 3-hH U >-l--f;i/)^>if >x;i/ 

3->7 7 -N- K^F-y- 1 F D-2-^^y-lH-7if fcf >-3-T ;W ^>tf >x;U* >7 
(360 ig, 1.23 mmol) (OWM (2 mL)-h;|/X> (3.2 mL) 51«{C^T> 
mmm. (O.HmL, 2.71 mmol) ^iTt, 5 £f B TO£l>7c 0 l-(2,3-^b 
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K D-7-p< K 4 2-5?^ 5P;U-5-^> V 7 7 - )V) -2-* 9^-1-7 □ A V 
(369 mg, 1.47 ool) 65 TCT? 3 ttmWtLfc. 

^^ji-y~ji^mm^^xmm^m (270 mg , 39*) 



'HNMR (DMS0-d 6 ) 0 1.22 <6H, s), 1.44 (3H, s), 1.45-1.85 (4H, ■), 1.47 (3H 
s), 2.00-2.35 (2H, m), 2.90-3.15 (2H, in), 3.16 (2H, s), 3.39-3. 45 (2H, m), 
3.94 (3H, s), 4.00-4.15 (1H, m), 7.10 (1H, s), 7.65-7. 90 (2H, m), 7.82 (2H, 
br s), 8.03-8.20 (2H, m). 
I^®#!|5 0 9 

**r»*M*:**m S-[3-(3,U ( 9-fh7hFo-M S*~>-3, 3, 8, 8-x 

WfW/Wl S-(3-^;7x^)xX^ (637 Mg, 3.09 .I) 
(4 !DL)-h;Px> (6.5 aL) mmm (0 . 36 fflL> fi 80 

-ol) *»TU*8rc l-(U-ytKD- 7 -^ + y-2 ) 2^^;H^>y 7 
7-;0-2-^^;M-^D/V-;i, (928 mg, 3.71 mmol) £Jp;L, 80 1 B# 

7>*-T*T**0U ««l^T?2MfliLfc.. ^WcW^« 

3:1) fo«U ^^t:^o^^s^# H H H Ka:LT#yc 0 

'HNMR (CDC1 3 ) 6 1.24 (6H, s), 1.33 (6H, s), 2.39 (2* br s), 2.67 (2H, s), 
3.03 (6H, br s), 3.91 (3H, s), 6.59 (1H, s), 7.38-7.58 (4H, m). 
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'HNMR (DMS0-d 6 ) <5 1.23 (6H, s), 1.42 (3H, s), 1.45 (3H, s), 2.13 (1H, br 
d, J = 15.8 Hz), 2.40-2.60 (1H, m), 2.94 (3H, s), 3.00-3.50 (2H, m), 3.05 
(3H, s), 3.94 (3H, s), 7.09 (1H, s), 7.68-7.80 (4H, m) 0 

5 mmm 510 

3*Mr9^^ K . 

x-;w 7 u [2, 3-h] <i u >mmu 

S^5P;U#;W^^« S-[3-(3, 4, 8, 9-^ h ^ t H D-6-^ h^>-3, 3, 8, 8-^ 

h^><^;^D[2,3-h]'f y+;u>-H;0 7i-jWi^T^ (1.12 g , 2.55 

10 mmol) 0N,N-^f^M75F (10 mL) ®WUZ*lfcT. 28X.^hU^A^ 

(2 mL) ZtoZ. ^iSTr 1 B^m^bfco SJt&S^ 

» N.N-^^MJSK GO mL) IzmmV, TK^b^-hU^A 
15 (66* mftWVti!)) (93 mg, 2.55 mmol) SrftlTL SjfiT 20 rftfffljf^bfc. 3k?£T> 
3-F^^> (O.I61L, 2. 55 mmol) *in^ gare 2 tria#U&. SJSM^ 

^U^M7MDYb^77^- (A+tr>/iix^l/ l0:l) fc&U ^ 

'HNMR (CDC1 3 ) 5 1.25 (6H, s), 1.33 (6H, s), 2.24 (2H, s), 2.49 (3H, s), 2.69 
(2H, s), 3.93 (3H, s), 6.61 (1H, s ), 7.13-7.31 (4H, m) D 

■wm^jvftzmitisikTmmiteiM (247 mg, to 23*) zntc, 

25 Bl^C 130-140 °C 0 

'HNMR (DMSO-de) 6 1.24 (6H, s), 1.44 (6H, s), 2.25 (2H, s), 2.55 (3H, s), 
3.14 (2H, s), 3.94 (3H, s), 7.09 (1H, s), 7.31-7.35 (1H, m), 7.51-7.63 (3H, 
m) 0 

mmm 511 
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3, 4, 8, 9-rh7tHn-Mh + 5,-3, 3 , 8, ^)V- 1 - [3- (* 7 
J -;W 7i_jW 7 a [2, 3-h] y *y u >i£St& 

3, 4, 8, 9-Th7t K D-6-* h^>-Z, 3, 8, 8-^ h ^ 7 
x-JW7n[2.W W y> (28 8ffl g, 0. 755 mn ,ol) 0**7-,,, (3 5 ffiL ) 
**fc**ia**«:^y* A (4 04 mg , L89fflmoI) ^ (2 5fflL) Mn 

^7^DTh^7^ (A*^>/|»x^ 2:1 oft l-i) lzmv 

mm^mvmmmmrc. ^wx W i U 4M ^wsatx 

(257 mg, J|g$s 785K) £*#fc 0 

'HNMR (DMS0-d 6 ) 1.22 (6H, s), 1.47 (6H, s), 2.15 (2H, s), 2.85 (3H, s) 
3-17 (2H, s), 3.94 (3H, s), 7.11 (1H, s), 7.76-8.05 (4H, m ) 0 
. 5 12 

3, 4, 8, 9-^ h 5 1 H D-6-* f^>-3, 3, 8, 8-r h ? ^;M-[3-(* 
-)l)7x.~)V] 7 D [2, 3-hH V U 

3, 4, 8, 9-^ h ^ fc H h^>- 3 , 3 , 8, 8^r h W;P-l-[3-(^, W ) 7 

•x-;W7D[2 ) H]<y^i J>iii (202 mg) 0 . 483fflfflol) (3 

D «te**»3**tt*-MJ*A (517 .g, 2.42 mo!) 0* ( 2 *) ^ 
H*^*5A^D7h^7^ (A**>/ft»x^ 3:1) fcftuaW 

cn*i»i^fc»»u 4iift««^^ 

e»^^Yb$#T^ft;^ (Hi mg% m) §^ fco 
141-145 *c. 
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'HNMR (DMSO-d 6 ) 6 1.22 (6H, s), 1.47 (6H, s), 2.14 (2H, s), 3.16 (2H, s), 
3.34 (3H, s), 3.94 (3H, s), 7.11 (1H, s), 7.86-8.00 (2H, m), 8.23-8.27 (2H, 
m)„ 

mmm 5~ 13 

28% thU^A^h^yhV^^y^i (1.43 g, 7.39 mmol) 0) N,N-^5- 
MiVA75 F (8mL) Mt»T, -J^)VtS)Vn^^m S-[3-(3, 4,8,9- 
7- h 7 h H P-6-* h*5>-3, 3, 8, 8-x h 7*^)ly P [2, 3-h] -f >j 
10 , f JW7x-JWlXfJl/ (1.62 g, 3.69 mmol) ZJjQx.. SfflT 1.5 l$|HHt#L&. 
tK^T, 2-7'D ; E7-fe h75 F (509 mg, 3. 69 mmol) ijgT 30 

15 **>/lttfcC^ 1:2) \Z&VT#m (1.25g> £f#fe D -« (369 mg) £S£ 

^X^--\+^>^^,^^ft:^- &TM ^#l (298 mg, ft* 64%) 
Ib& 118-120 r o 

'HNMR (CDC 1 3 ) 5 1.27 (6H, s), 1.33 (6H, s), 2.20 (2H, s), 2.71 (2H, s), 3.66 
(2H, s), 3.93 (3H, s)', 5.44 (1H, brs), 6.62 (1H, s), 6.81 (1H, brs), 7.21-7.43 
20 ,' (4H, m). 

mmm 514 

2- [[3- (3, 4, 8, 9-x h^fc KP-6-* h+5/-3. 3, 8, 8-7=- h 5*7)Vy P [2, 3-hM 

2-[[3-(3, 4, 8, 9-fb7h F P-6-* h^v-3, 3, 8, 8-^ h ^^^7 P [2, 3-h] -f 
y^U>-W;W7x=;W^37irh75 H (401 mg, 0. 945 mmol) 

(4mL) ^fc**«3 hy^A (655 mg, 3. 06 mmol) ©7jc (2.5 

mL) im&inX., SIT? 3 «FMii»Lfc 0 Mabfc*^ 
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1:3 ©MMfcww fcftu 2in*|»i^ 
*6»*ft$tTSIft^ (357 ng. ft* 79*) 

'E NMR (DMS0^d 6 ) : <5 1, 23. (6H, s>, 1.47 (6H, s), 2, 17 (2-H, s), 3.17 (2H^> y , 
3.80 (1H, brd, J = 13. 4 Hz), 3.94 (3H, s), 4.04 (1H, d, J = 13. 4 Hz), 7.10 
(1H, s), 7.36 (1H, s), 7.75-8.03 (5H, m). 

mmms i 5 

2-[[3-(3, 4, 8, 9-er h 5 1 K P-6-* h^>- 3 , 3, 8, 3^7 D [2, 3-hM 

2-[[3-(3, 4, 8, !Hr h 5 1 K D-6-* N^>- 3 , 3, 8, 8-*f h :7*3MK7 D [2, 3-hK 
V+;'J>K)W7x-JW^]7th7^ (486 mg, l.Hmmol) 

(6iL) W^^3^^ MJ C/A (1.22g, 5.72^01) (4mL) 

metai*.* 70 «ct e wmufc. asmic*^ hj 

«Htf«J*^*^DTh^7-f- <^**>/l»X^ 1:3) {eft 
(370 rag, JUftE 66*) 

'HNMR (DMSO-d 6 ) 6 1.21 (6H, s), 1.47 (6H, ,), 2.00-2.40 (2H, m), 3.17 (2H, 
s), 3.94 (3H, s), 4.30-4.60 (2H, m), 7.10 (1H, s), 7.35 (1H, s), 7.80 (1H, 
s), 7.84-7.98 (2H, m), 8.15-8.19 (2H, m) 0 

nnm 5 1 6 

3-* O P-N-[3- (3, 4, 8, 9-if h 5 1 H d-6-* h * v-3, 3, 8, 8-^ h^^7D 
3-(3, 4, 8, 9-rh7k K D-6-* 3, 8, 8-x h 7Xf*7 D [2, 3-hH V* 
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J U>-l--Ol/)^>if>7$> (729 mg, 2.08 mmol) &<ktf h U X3^7$ > 
(0.32 mL, 2.29 mmol) ®7h7kHD77> (7 mL) mW.\Z 3-£ P ay°u/^> 
XJ^-j^D'J F (0.25mL, 2. 08 mmol) fcfcftTiKTU mil* 3 mmMW 

fee . ^^^U.^^.^^p^ b»&7&*~ (A^fCVS&X^ -2:1 <Z>-. 
f^>/iTiX^/hiJXW5> 25:25:1) CiLti^ (820 mg) 

Sflfc. (520 mg) *Wm^)V-^*V>fr%m&{ti£1£Tmm4£&® 

(453 mg, iK^ 70*) £#fc 0 
10 M 163-165 n. 

'HNMR (CDC1,) 5 1.27 (6H, s), 1.33 (6H, s), 2.17-2.31 (2H, m), 2.24 (2H, 
s), 2.72 (2H, s), 3.12 (2H, t, J = 6.5 Hz), 3.64 (2H, t, J = 6.2 Hz), 3.93 
(3H, s), 6.61 (1H, s), 7.12-7.39 (4H, m)o 

mmm 517 

15 2- [3- (3, 4, 8, 9-Th7tFn-6-^h^ i>-3, 3, 8, 8-7^ h 7 * D [2, 3-h] -f 

v*/ y >-\~i)V) 7x-;w-r y^Ti/u v> 1, i-s?*-^ k 

3 _£ p D -N-[3-(3, 4, 8, 9-t- h 5 b K D-6-* h*>--3, 3, 8, 8-f h7^^7D 
[2,3-hK V + y U >-K;W7x-;W-l-7-DA>XM>75 H (352 mg, 
0.717mmol) (Z>h;Px> (3mL) »»|c l,8-^71fh^P[5.4.0]#>7^-7- 
20 X> (0.11 mL, 0.753 mmol) £flD*, 110 *CT 1 fi#M#L£ 0 

iifcJt^iii^-i;i^n^^^ ift$tTiiM (112 

mg, JR$ 34*) £f#fc 0 
25 Bfejft 114-116 *C. 

'HNMR (CDClj) 5 1.26 (6H, s), 1.33 (6H, s), 2.30 (2H, s), 2.45-2.60 (2H, 
m), 2.70 (2H, s), 3.38 (2H, t, J = 7.5 Hz), 3.81 (2H, t, J = 6.6 Hz), 3.92 
(3H, s), 6.60 (1H, s), 7.24-7. 27 (2H, m), 7.39-7.42 (2H, m)„ 

mmm 5 1 8 
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y u [2, 3-h]< y *y u >-ih» 7 x -mzju? 7 $ k 

3- (3, 4, 8, 9-^ h 9 1 K D-6-* h * 5,-3. 3, 8, 8-^ h ^ * ^ D [2, 3-h] -f y * 

/'J>-K;i,)^>75> (340 mg, 0.970 mmol) <D:rh5fcFD7?> (3 
5 H.L) »«K** T , (0 . 15mL> , 07moI) ^ 

M*********^ 10 mL, 0: 970 mmatX. ftftfe 16 4MMi)|^ 

1 *4Mfrhv*A 3 m**mjLTwa&*:u mm 

10 ^Vh^7^ K**>/B»x^ 1:2) fcfcU^/kc-^PfrS 
ft&fcZltT&Mfc&Qi (226 mg, 51X> *%fz 0 
134-136 "Co 

'HM1R (CDCI3) 9 1.25 (6H, s>, 1.32 (6H, s), 2.24 (2H, s), 2.70 (2H, s), 2 82 
C6H, s), 3.92 (3H, s), 6.61 (1H, S ), 7.09-7.13 (2H, m), 7.21-7.36 (2H *) 

15 mmm5i9 ' ° 

3- (3, 4, 8, 9-? h 5 fc H D-6-* ^-3, 3, 8, 8-x h^^7n [2, 3-hH y* 
/U>-l-<;W^>if >T ^> (1.07 g, 3. 05 mmol) 0fh7bKD77> (10 
20 «L) JM*te** T , HJX^7S> (0.47mL, 3.36mmol) WffH DD^ 

DHt - MD,JF (0 - 31 3 -2i »oi) taoA, war i.s 

B6a ^ t *** tt * IHH^SWHi^ AtraaiM**** 

« *>/Wfcn^^y^ 25:25:1) fc* U yX^x^- AW> „ 
5H*fc3*TMfc***J:tf 3^pn-N-[3-(3,U,9-fh7kHD-6^ 
3, 8, 8-7- K5^^7 D [2, 3-hH y*y .J >- W ;W ^ ~ )Wu 
n>T$ H©» in g££ (1.12 g ) ^ #feo 

NJ-y^;^ A75F (10mL) mmmm ^ } ^ (220mg, 
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1.59 mmol) &£zS3V{t% L) (22 mg, 0.133 mmol) £fln*.» 60 "CT 4 P# 

5 SilfJl/ 3:1) fc#U vX^I/X-^lz-^vyDtiVI/X-x^B^ 
MA 188-190 n 0 

'HNMR <CDC1 3 ) 6 1.25 (6H, s), 1.32 (6H, s), 2.30 (2H, s), 2.68 (2H, s), 3.92 
(3H, s), 5.74 (1H, dd, J = 10.0, 1.6 Hz), 6.22 (1H, dd, J = 16.9, 10.0 Hz), 
10 v 6.41 (1H, dd, J = 16.9, 1.6Hz), 6.60 (1H, s), 7.07 (1H, d, J = 8.0Hz), 7.31 
(1H, t, J = 8.0 Hz), 7.44 (1H, s), 7.77 (1H, d, J = 8.0 Hz), 7.96 (1H, s)„ 
m&M 5 2 0 

4^nD+[3-(3,4 1 8,9-fh7tFD-6^h^y-3,3 ! 8 ) 8-fh7^^l/7D 

[2, 3-h] <i v * j u >-i~f )V) 7 ^>75K 

15 3- (3, 4, 8, 9-jh7t FP-6-^ h^v-3, 3, 8, 8-7=- h 7*^)17 O [2, 3-h] -f V + 
/ U>-l-^;0^>if>75> (1.85 g, 5. 28 mmol) 0fh7hFO77> (15 
mL) ^CtK^T, hUx^75> (0.81 mL, 5.81 mmol) ^4^DD7' 
^U;i/i7DUH (0.62mL, 5. 54 mmol) £Jd*, m^TF 1 R#M#Lfco 

mfc&%>) (2.25 g, 1R* 94%) £#fc 0 
H£ 146-148 

'HNMR (CDCI3) 6 1.25 (6H, s), 1.32 (6H, s), 2.10-2.23 (2H, m), 2.30 (2H, 
25 s), 2.52 (2H, t, J = 7.1 Hz), 2.69 (2H, s), 3.65 (2H, t, J = 6.0 Hz), 3.92 
(3H, s), 6.60 (1H, s), 7.07 (1H, d, J = 7.6 Hz), 7.31 (1H, t, J = 7.6 Hz), 
7.45 (1H, s), 7.77 (1H, d, J = 7.6 Hz), 7.78 (1H, s)„ 

mmm 521 

l-[3-(3, 4, 8, 9-5r h ^ b H D-6-* h3^>-3, 3, 8, 8-x h 7 *7)V7 □ [2, 3-h] ^ 
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V * J U >-l--i M y x ~)V] -2-fcfo ij j> y 

4-* P D-N-C3- (3, 4, 8, 9-^ h 9 fc H P-6-* ^>- 3 , 3, 8, 8-x h D 
B.Kl-fV^U>-W^) 7 x=*]^> 75 H 0.54 g, 3.38 «,) o 
N,N-^^^A7-F (lOaL) W*fcl«*U*A (514* 3.72^01) « 
. «k« a*4t*y*A (56 mg, 0.338 nunol) *Jd*.; 60 "CT 2 ft* 80 «CT 5 

a, will ^>'j^7A^7h^7^ <mm^(D 

^^X-T-^Stt^&aF^TjMHij^ (941 mg, ft* eix) 

'HNMR (DMS0-d 6 ) , ,.23 (6H, s), ,.44 (6H, s), 2.02-2.15 (2H, m ), 2.20-2 40 
(2H, m), 2.45-2.60 (2H, m), 3. ,4 (2H, s), 3.70-4.05 (2H, n), 3.94 (3H s) 
7-09 OH, s), 7.35 (,H, d, J = 8.0 Hz), 7.60-7.68 (,H, .), 7.90 (,H, s) 7 94 
OH, d, J = 8.0 Hz) o 
\5 2 2 



3-^n-U-^-N-[3-(M ) 8 >9 -n7h KD-6-* h^>-3, 3,8,8-^ 

^^^D[2,3-h]^y^/u>- W;W7x - ;W:/D/t>:r$H 

3-(3, 4, 8, 9-5* h ? k H P-6-* ^>- 3> 3, 8, 8-^ h WJk7 P [2, 3-h] -f y * 
/U>-w;W^ >T5> (2 96g> 8 45mDoI) ^^j.^ (2o 

JJ -^' / > r ^^ (1.30M,, 9. 30 mmol) cfecfcrj? 3-^7 pptf 
AP^DU H (1.15 JDL, 8.87 Ml) SJwAi Mt 30 # mm ^ R 

* w * t *** aft ^^bwhl*. ^tn»M 

*"^^-^>*S»*fta«T««b^ (3.83 * ft* 97© tft 
fflfii 189-19, *C. 

m ^ S LM (6H ' S) - <* C6H, S ), 2 . 31 ( 2H , „. 2 . 68 
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(2H, s), 3.70 (2H, s), 3.92 (3H, s), 6.61 (IH, s), 7.12 (1H, dd, J = 7.6, 
1.4 Hz), 7.35 (1H, t, J = 7.6 Hz), 7.48 (1H, t, J = 1.4 Hz), 7.55 (111, br 
s), 7.81 (1H, dd, J = 7.6, 1.4 Hz). 
MMffl 5 2 3 

5 3,3-^^^;i/-l-[3-(3,4,8,9-xh^bHD-6-^h^v-3,3,8,8-xh^^^Jl/ 

D D-2, [3- (3, 4, 8, 9-t" h7kK P-6-* f> * v-3, 3, 8, 8-7- h 
^^^7D[2,3-h]-fV^yiJ>-l-f;i/)7x-;WypA>T$H (1.63 g, 
3.48mmol) <D N,N-^^fMM75F (15mL) ^»^*U«>A (529mg, 
10 . 3.83 mmol) &£Z£B?4[;% U 7 A (58 mg, 0.348 mmol) £jjn7L 70 t)T 3 P# 

5:1 0^ 3:1) K&U *ift^!|©lIIS^ifc, £ft£SggX3MW;: 
15 »#u 4M mibTjcm/St^x^l/M^ip^, MffiMU P^X^-^y 

^aif;px— r;^&igafts*T»ft:^«i (1.50 g , ir* 92X) 
191-193 °c 0 

.'HNMR (DMS0-d 6 ) 6 1.24 (6H, s), 1.32 (6H, s), 1.44 (6H, s), 2; 29 (2H, s), 
3.14 (2H, s), 3.58 (2H, s), 3.94 (3H, s), 7.09 (1H, s), 7.29-7.31 (1H, m), 
20 7.62-7.64 (3H, m). 
MffiM 5 2 4 

5-#*V-N- [3- (3, 4, 8, 9-rK7bHD-6-^h^ ~>-3, U,8-fh7^^7D 

[2, 3-hH y*/ u >-i--r;i/) 7xx;w-2-tr d >j s?>*;p#**5 H 

D, L-eo^;^^>^ (3.65 g, 28.3 mmol) ©M,x> (16 mL) JgHSfc&fc^ 
25 ;M2.06nL, 28.3 mmol) N,N-^^f)WI/^7$ K (1 ffi) SJjPtL 

50 x:x- 40 dmift. «ttSE*«flES4L&«, $£& n,n-^^;p^;pa' 

(10 mL) fcfctfU 7K$T, HU,8,3-fb7tFn-6-^b^y- 
3, 3, 8,8-5: h 7 ;* 5^7 D [2, 3-h] -f y * J U >-l-< ;W ^ >.if >T $ > (1 . 98 
g, 5. 66 mmol) 3S<kUhV X.^)by ==y (3. 94 ml, 28. 3 mmol) ^i&T 3 
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*K Wth»J!)A±T«il, HflEWBLfc. 3SSEStt^>.y ay,^ 

7^DYh^>- fltifJPOfttti^/^y-ji, 30:1) fcftf 

wn^-^^sftMss^raaift^ (1 . 57 g , w 60JO ^ 

fifc& 145-147 "Co 

'HNMR (CDC1 3 ) 5 1.23 <6H, s), 1.31 (6H, s). 2.27 (2H, s), 2. 30-2. 59 (4H 
»). 2.67 (2H, s), 3.92 (3H, s), 4.20-4.30 (IB. m), 6.60 (1H, s), 6.94 (1H 
s), 7.09 (1H, d, J = 8.0 Hz), 7. 23-7.37 (1H, n), 7.53 (1H, s),7.74 (1H, d' 
J = 8.0 Hz), 8.50 (1H, s) 0 
15 2 5 



20 



25 



N-^^-5-^y-N-[3-(3, 4, 8, 9-r by fc Fd-6-* ^>- 3 , 3, 8, 8-5=- h 

15 D.L-en^5>« (909 mg, 7.04 inmoO © h*x> (4 n.L) Wftfc*^ 
*WP (0.51 mL, 7.04minol) ^rjC K (1 ^ ^ 

K (4 mL)^ te**u *&T> N-^-3-(3, 4, 8, 9-^ h 7 fc H D-6-* h^>- 
3, 3, 8, 8-7- h5^7ti [2, 3-h] -f y y > _ l _ < ;W ^ >i£ >T=i > (493 
Mg, I-35 imnol) ^Mjx^75> CO. 98 mL, 7.04,010!) ftft? 

#7c 0 ^^ifjH^gt, 4M *^3fe««X^^»tt*Jp^, MB® 
*U ^X^x-^^5»*ft**Ta«ft^« (516 mg, ft* 75*) ** 

£o ... 

'HNMR (DMSO-de) * 1.23 (6H, s), 1.47 (6H, s), 1.90-2.30 (4H, m), 2.19 (2H, 
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s), 3.17 (2H, s), 3.25 (3H, s), 3.94 (3H, s), 4.00-4.15 (1H, m), 7.11 (1H, 
s), 7.55-7.85 (5H, m). 

mmm 526 

2, 6-i?t? D D-N-[3-(3, 4, 8, 9-jh7t H D-6-j* h*~>-3, 3, 8, 8~5r h 5 
2v&-^&^ 

5H (2. 5 diL) «*fc % N, N' ^ M-)), (160mg, 0.989 mmo 1) ft 
*MT? 1 «HHHl#Lfc. 3-(3 ) 4 ( 8 ) 9-fh7kKD-6^h^>3 i3( 8 i 8- 
xh^^^;U7P[2,3-h]<V+y U>-W;W^>if>T^> (347 mg, 0.989 
10 nol) ftin*., 1 60 -C-C 2 ftfgK 90 <C7? 15 P3IWfll#Lfc. R 

1t->/Mx^;1/ 2:1 in) izmV, i^I^-A^D->^SgM$t 
15 T^Sft^ft (95 mg, m 18%) ft#fc<, 
Bt& 130-132 "Co 

'HNMR (CDC 1 3 ) 5 1.23 (6H, s), 1.34 (6H, br s), 2.33 (2H, s), 2.69 (2H, s), 
3.93 (3H, s), 6.61 (1H, s), 7.19 (1H, d, J = 7.5Hz), 7.37-7.43 (2H, m), 7.61 
(1H, s), 7.84 (1H, d, J = 7.5 Hz), 8.13 (1H, d, J = 8.0 Hz), 8.56 (1H, s). 

20 mmm5 2 7 

N-[3-[[[[3-(3, 4, 8, 9-t- h 7 t H D-6-* N *5/-3, 3, 8, 8-x h 7 * =f)l7 D 
[2, 3-h] -f y + j u >-i-< ;w 7 x n;w 75y]A - ji/j 757]7i - ;W 7 

3- (3, 4, 8, 9-fh7 fc H D-6-j* h*~>-3, 3, 8, 8-x h 7*5Ml/7 D [2, 3-h] -f y + 
25 /U>-W;W^>1f>T$> (327 mg, 0. 933 nol) © N,N-y^^^A7 
(3.mL) ®®\z H.W-jjJtofiZW&'fSW-A, (151 mg, 0.933 mmol) ft 
H*S7: 1 m®®WLtz a S'-TS/TirhT^UK (140 ig, 0. 933 mmol) 
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hyyyj- (^>mm^)i 1:2, mm^juommm^jw^y^ 

T^Hfl^ff (128 mg, 24X) 

3.15 (2H, brs), 3.94 (3H, .), 7.09 (1H, s), 7.13-7.23 (4H, m ), 7.50-7 88 
(4H, m), 9.30 (IH, s), 9.59 (1H, s), 9.93 (1H, s). 
15 2 8 



,0 [3- (3, 4, 8, Hr h 5 1 K D-6-* ^-3, 3, 3, 8-x h 5 * p B , 3 - U y 
3-(3, 4, 8, 9-if h 5 1 P M-^ H*->-3, 3, 8, .-rh5X o [2, 3-h] -f y * 

/>j>-i-fjw^ >1?>7S> (327ng _ 0 933 mol) o _ h9tHD75> 

*) M«C*»T. vT^HJCA ail* 1.87 «,,) mshj^ 
°B5t (o. 36 4. 67 »,) * m . SigT , emffij$L& . KfSg ^ s , 

20 #7c 0 

174-176 'Co 

*««W1,> 1.23 (6H, s), 1.32 (6(1, s), 2.28 (2H, s), 2.70 (2H, s), 3.93 
3H. s), 4.89 (2H, br s), 6.60 (IE, s), 6. 98 «„, d . , . 7 . 6 H2 ), 7 . 25 . 7 33 
(2H, iO, 7.49 (IH, d, J = 8. 2- Hz), 7.55 (IH, ,). 

25 mt&m 529 

»-^MK3-<3. 4, 8, 9- ? h 5 1 KD-6-^ ^.3, 3, 8, 8- ? h p 
^^M r <3,4.8. 9 - ?h9tHD - 6 .^ + . > .3 > 3, M . ?h . >t ^ 7D 
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Yuyyy (3mL) «BKfc3!k»T, *s7>Wti-hVV& (125 mg, 1.92 nunol) £ 
J;^>U7;i/^-DlM (0.37 mL, 4.80 mmol) ^jfjax., g^-? i mmmWVfzo 

1fc^/Six^, i:2) i^u-Mp:^ 
#1 (263 mg, JR^S 67X) £#£ 0 
Hfcft 108-109 ic. 

'HNMR (CDClj) <5 1.26 (6H, s), 1.33 (6H, s), 2.22 (2H, s), 2.70 (2H, s), 3.28 
10 , (3H, s), 3.93 (3H, s), 4.42 (2H, br s), 6.62 (1H, s), 7.30-7. 52 (4H, m) 0 
5 3 0 

- [3- (3, 4, 8, 9-fh7hKD-6-^h^ i/-3, 3,8,8-Th7^^7n 
[2,3-hHV*/ \)y-i-^ }V )j^- )Vmm ■ 

3- (3, 4, 8, 9-fl^7h H D-6-^ V^y-Z, 3, 8, 8-^r h =y a [2, 3-h] -f y * 

15 /'J>-HJW^>€>7$> (316 mg, 0.902 mmol) 0 N,N-y^^MJ^7 
(3mL) jM^DO^yaiXJl, (0.11 mL, 0. 902 mmol) &J;tfMJX5P 
;^75> (0.13 mL, 0.902 mmol) m^X, mtV 1 mmm&Lfeo fflkt^V 
7$> (73 mg, 1.08 mmol) MhiJXfJV75> (0.31 mL, 2.26 mmol) £ 
in*, 2 50 tT5 ltP B 1ft^l,7co Mj^^fC7K£&#\ «x 

^U-^y^Dtfjl/X-T-^^^^b^itT^fb^tJ (278 mg, 76%) 

25 |fcj& 125-127 °C„ 

'HNMR (CDC1 3 ) <5 1.24 (6H, s), 1.3.1 (6H, s), 2.29 (2H, s), 2.69 (2H, s), 2.74 

(3H, d, J = 4.4 Hz), 3.92 (3H, s), 5.13 (1H, br s), 6.60 (1H, s), 6.95 (1H, 
d, J = 7.6 Hz), 7.02 (1H, s), 7.21-7.39 (2H, m). 

mmm 5 3 1 
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3-(3, 4, 8, IHr h 7 k K h^>-3. 3, 8, g-Sr h W^7D [2, 3-hH y* 
/'J>W)W$> (315 mg> 0.899 mol) <D N,N-^^ M M7 
(3101) W*fc** T , h.JX^T5> (0.13.L, 0.899 «>1) **** 

7Sy tfUS» (93 mg, 0.989 mdoI) fcjp*, 2 ^ fi0 ^ % ^ 

UMM^D7h^ 7 ^ <M^>/|»x^ l:i ®* 1:2) iZ ® 
189-191 "Co 

'HNMR (CDC1 3 ) . 1.27 (6H, s), 1.32 (6H, s), 2.35 (2H, s), 2.71 (2H, s) 3 93 
(3H, s), 6.62 (1H, s), 6.81 (1H, d, J = 8.0Hz), 6.91-6.97 (1H, nO, 7.09 (1H 
d, J = 7.6 Hz), 7.36 (1H, t, J = 8.0 Hz), 7. 56-7. 66 (2H, m), 7.81 (1H, d, 
J = 7.6 Hz), 8.25-8.28 (2H, m), 11.91 (1H, s). 
15 3 2 



20 



25 



N -(2^DPX^)- N '- [ 3-(3,4,8,9-xh^bFD-6-^h^^3,3,8,8-^h^ 

* p [2, 3-h] < y *y u >-i-< ;» 7 xx;p] k» 

3-(3,4,8,9-xh^hFa-6^h^>-3,3,8,8-xh5y^yD[2,3-h]^y^ 
/U>-l^;W^>if>T $> (5I9 ^ L48mmol) 0 N>N _^^ ;1/A7 

$P (5mL) »«^^>7>» WDDlf* (0.12mL, 1.48-01) 

7-^6»fift**T3Wfls«r (477 mg, ft* 7 1» 
£b& 147-150 t, 
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'HNMR (CDCI3) d 1.26 (6H, s), 1-32 (6H, s), 2.30 (2H, s), 2.71 (2H, s), 
3.45-3.63 (4H, m), 3.92 (3H, s), 5.68 (1H, i, J = 5. 2 Hz), 6.60 (1H, s), 6.95 
(1H, d, J = 7.8 Hz), 7.20 (1H, s),7.24 (1H, t, J = 7.8 Hz), 7.42 (1H, d, J 
= 7.8 Hz), 7.59 (1H, s). 
5 5 3 3 

k- IM3,, 4,8, 9-7- h^ te. £n-fc-* K*^-»8y8^ h&&frb&&&&4&<f, 

N- (2-^7 O D X^;U) -N' - [3- (3, 4, 8, 9-x h 7 b H D -6-* h + v-3, 3, 8, 8-x h 7 
^^7D[2,3-h]^V^/ij>l-^;W7x-JWIi (351 mg, 0. 770 mmol) 
10 0N,N-y^^MM7$h' (3mL) »ttfc*»T, * U »>A tert-y>4->F 
(86 mg, 0.770 mmol) 4 R^if^Lfc, Ej&S£»fc;je£j£^ 

X-x;rafe*£U £gft£fc (251 mg, W 78*) 

15 fflU& 225-227 t. 

l HNMR (CDCI3) <5 1.24 (6H, s), 1.32 (6H, s), 2.30 (2H, br s), 2.68 (2H, s), 
3.57 (2H, t, J = 8.1 Hz), 3.92 (3H, s), 3.99 (2H, t, J = 8. 1 Hz), 4.60 (1H, 
s), 6.60 (1H, s), 7.05 (1H, d, J = 7.8 Hz), 7.35 (1H, t, J = 7.8 Hz), 7.35 
OH, s), 7.80 (1H, d, J = 7. 8 Hz) „ 

20 ^f!|5 3 4 

N, N* -V* 5P;MH3-(3, 4, 8, 9-x t H D-6-j* h + ~>-3, 3, 8, 8-rh7^^ 

7 o [2,3-u-f y+y u >-h;W7i^»775 h&bis 

2-^5 1 ;l/-2-7°PAy— ;P (0.15 mL, 1.57 mmol) 0Th5hHD77> (3 mL) 
&?TF\ -f y^7>K^pn^;i/3f?x;V (0.14 mL, 1.57 mmol) Sin*., 
25 g^T 30 ^m»»bfc. *<$T, 3-(3,4,8,9-T-h^kHD-6-y h^~>- 
3, 3, 8, 8-rh7^ T)V 7 U [2, 3-h] •< y * / U >-M ;W ^ >if >T $ > (500 
mg, 1.43 mmol) &&Zfih »JXfJl/7$ > (0.24 mL, 1.72 mmol) ^Jp^., gjg-e 
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- (M^>/«*x** 2:1 otl 1:1) fc«U [[[3- (3,4,8,9-^ h^tHD 
-6-* H^>-3,3,8,8-xh^^^D[2,3-h]^y + y »J>-HW7x^] 

67*) S»atUT#fc. 

' wn » &/ > M* s) , -Jb 41*494- s)y 2. 2ft»&& s> 2 71 

(2H, s), 3.98 -(3* s), 6.62 (1H, s), 7.21-7.41 (4H, m). 
#6nft*M5>ii»» (500 mg, 0.944 ^01) n^JW*A^ 
H (Stf) JWfc*»T,*»fc^hu^ (66* J0»m> (36^,0.991^0 
**I^lteT,3ttiT 30 4HW»Lfc.**T, 3~M*> (0. 06 n,L, 0 991 
-ol) MWL ISjfiT, 3 ^IHfflWUfc. iftx^ 

^ 7 '" ^**>/««X^2:i) fc#b>U^)[[[3-(3,4,8,9-^h^ 
t H ^>-3, 3) 8, 8-x h r^l^ D [2, 3-h] >f y *y ,j >-W,» 7 

*> [[Wf*) [3-(3, 4, 8, 9-xh7h p D-6-* h ^>- 3 , 3 , 8 , ^ h ? * ^ y 

U-e>^^H?to^0i l:l (379 mg) mftc 

*&Wtm6* (370 mg) fc 4 M Wl/iH^ (3 ^ ^ 

llttU yX f ^x-r^^«$tTSI^i (129 mg , 28X) * 
'H NMR (DMSO-dj) a ,.„ «„, „. ,.40 (3H, s), ,.45 <* *. ,.97-2.50 (2H, 
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m), 2.51 (3H, d, J = 4.8Hz), 3.14 (2H, s), 3.15 (3H, s), 3.91 (3H, s), 7.06 
(1H, s), 7.43-7.67 (4H, m)„ 
MMM 5 3 5 

N-*5P;i/-N' -[3- (3, 4, 8, 9-fh7b Fo-6-* h^>-2, 3, 8, 8-t- h 7 *^)V7 D 
5 [2,3-hHV*/ 'J>-K;i/)7i-;i/]XJ|/77$ H 

A*t>/iix^ 1:2 T*®mu v^ji'jL-^frzu&ik^Tmm'it 

(85 rag, tm 2 IX) ^#7Co 
135-136 t t 

10 'H NMR (CDClj) 6 1.28 (6H, s), 1.33 (6H, br s), 2.25 (2H, s), 2.60 (3H, s), 
2.72 (2H, s), 3.93 (3H, s), 5.86 (1H, br s), 6.62 (1H, s), 7.03-7.14 (2H, 
m), 7.28-7.39 (2H, m)„ 
j 5 3 6 

N- [3- (3, 4, 8, 9-x h 5 k F a-6-* h * ->-3, 3, 8, 8-x N y^-^JUy D [2, 3-h] ^ 
15 y^yU>-l-fJl/)7x-jW7^775 Ht^l 

[[[3- (3, 4, 8, 9-fh5h K D-6-* h * ->-3, 3, 8, 8-x h7^^7D [2, 3-h] < 

y+y u >-w ;w 7i-;W7$ ;]x^*-;w am* 1, i-s?*^x 

SMPXXt^ (539 mg, 1.02 mmol) \z 4 M ttfl^S/lffllx^mift (3 mL) £ 
in*., 3 NfWft^Lfc. £jcS*g£#)£ 5 M HJ #A#8ire* 

25 Sfls^fe (333 mg, IR^ 70S) 
M 191-194 °C 0 

'HNMR (DMS0-d 6 ) 6 1.22 (6H, s), 1.41 (3H, s), L47 (3H, s), 2.00-2.55 (2H, 
m), 3.00-3.40 (2H, m), 3.94 (3H, s), 7.09 (1H, s), 7.18-7.59 (6H, m), 9.99 
(1H, s) 0 
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20 



25 



5 3 7 

5- [3- (3,4,8,9-Th7hHD-Mh + 5,-g, 3 , 8, 8-^ N y * ^7 D [2, 3-h] 1 

5 [[[3- (3, 4, 8, !Hr h 7 k K M-* h *~>-3, 3, 8, 8-ir h 5 * 7*7 a [2, 3-h] -f 

^ IXrjl/ (3l2mg ' 0-589mniol) © N,N-^^^A75 H (3 mL) ^ 
fc**fc*Mj* A (66* tt^flM) (45 mg, I.2400I) g* T 30 3. 

WWLfc. *»T, U-^D W > (0. 051 mL, 0.589 mioi) ft*,*, £ 
10 3. 5 «r|BM»Lfc. Etf^fcfc**^ |»x^T 2 lM Wct £ 

A^iftiit^ h y ^A*»»n»» x ttftf h y 7A±T 

(^>/ M x^ 3:1 <Z>^ 2:1) fcftU^y^^z-^ 6IW 
ULT^Mfl^tf (133 mg, JR$ 41JK) 
15 gl!^ 157-159 "Co 

'H NMR (CDClj) d 1.24 (6H, s), 1.32 (6H, s), 1.56 (9H, s), 2.26 (2H, br s) 
2.69 (2H, s), 3.78-3.85 (2H, or), 3.92 (3H, s), 3. 92-3.99 (2H, m), 6.60 (1H 
s), 7.32-7.36 (2H, m), 7.44-7.46 (2H, m) 0 
5 3 8 



2-C3-(3, 4, 8, 9- 7 h5k H D-6-* h^>-3, 3, 8, ^7 D [2, 3-h] * 

y*y y r* x =M-i. 2, w*7vry 1. K 

5-C3-(3, 4, 8, 9-fh7h H D-6-* ^>-3, 3, 8, 8-x b?*7*y P [2, 3-h] -f 
y *y y >- W;w 7x-;W-i, 2, Wvyyy 5?>- 2 -*^> K j, 

U-**-*->F (1.30 g, 2.34 nnnol) fc 4 H *tfc*Sii/P 
Kx^WMI (10 mL) Sfltt? 2 *|B«#L&. 2M « 

ft* h U 7A^T**n U Wi fK 2 UfU Lfc. ^^WttA^fi 

WteW^yTD^x^^u «tt M (922 ^ «* 87*) 
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■ftjft 145-147 "Co 

'HNMR (CDC1 3 ) 6 1.32 (12H, s), 2.22 (2H, s), 2.72 (2H, s), 3.18 (2H, br s), 
3.64-3. 80 (2H, br), 3.93 (3H, s), 6.61 (1H, s), 7.04-7.07 (2H, m), 7.39 (1H, 
t, 1 = 7.6 Hz), 7.59 (1H, d, J = 7. 6 Hz), 

5 mmm 539 

<i V*J U >-l-<jl/)7xrjW-l, 2, 5-^7 5?7*/U $»-2-7*fe h7$ H 1,1- 

2-[3-(3, 4, 8, 9-T" h 7 1 H D-6-* h*>--3, 3, 8, 8-7- h 7 *^)V7 D [2, 3-h] 
10 'J>-l->f»7x^]-l,2,5-?7y7y'J^> U-S^^K (313 

mg, 0.687 mmol) <D %^--J^)V^)VK7 $ K (3 mL) iMlc^U^A tert- 
:/h^>K (77 mg, 0.687 mmol) &m%., ^T* 30 ^M^Lfe 0 2-70^7 
-feh75K (95 mg, 0.687 mmol) £in;5L gfiT 2 StRBtftUfc^ 2- 
^P^7-fe h7S K (95 mg, 0.687 mmol) ZJjuz., MUV 1 9$mt»V1t. K 

is mme>mz**&^ mm^vT^mmmLtc. ^itrc^mm^m^ti- 

mStt v U ti ?)\>* ? A ? p y h 7 w - (SB8x3\>k BSSx^p/ h u 
;i/75> 50:1 <D'&BM^JW*?;-)Wh<)^Jl7$> 50:1:1) fcftU 
S®X^I/- y y p lf^x-TM & «§f Ttift^ (206 mg, JR 
20 m 59%) 

3»/S. 206-208 'Co 

'HNMR (CDCI 3 ) 6 1.25 (6H, s), 1.32 (6H, s), 2.26 (2H, br s), 2.69 (2H, s), 
3.65 (2H, t, J - 6.6 Hz), 3.85 (2H, s), 3.92 (2H, t, J = 6. 6 Hz), 3.92 (3H, 
s), 5.63 (1H, br s), 6.61 (1H, s), 6.62 (1H, br s), 7.26-7.30 (2H, m), 
25 7. 38-7.45 (2H, m)„ 
$JS0I5 4O 

5- [3- (3, 4, 8, 9-x h 7 h H D-6-^ h + ->-3, 3, 8, 8-;r h 7 * J^jvy P [2, 3-h] 

y+y u y-\-^)V)y^~M-\, 2, 5-^7^7'yu >-2-mm x^xxf^ 
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2- [3- (3, 4, 8, 9-x h 5 t K D-6-* h * ~>-3, 3, 8, 8-f N 5 * 7 D [2, 3-hJ ^ 

V*;U>l-^W7x-;W-U,5^ 7 y7y.j^> l.l-5>*4->H (1.88 
g, 4.13 mmol) 0 N,N-^ WM7 , H (15 fflL) Sttfc ^ u ^ A ter{ _ y 

M^H (695 mg, 6.19iiD0l) £Jn* % Ut 30 #|BHt#Lfc. ^D*S»x 
5 5^ (0.46 mL, 4. 13 mmol) £a T , ^ ft ^ LfCo J*^^^ 

M7A^DTh^7^ (^**>/BHfcc^ 3:1 1:1) fcftu S> 
X^X-5r^6IS*fta#T«mb^« (583 mg, ft* 263!) % 
10 MM. 153-155 <C. 

<HNMR (CDClj) 8 1.25 (6H, s), 1.31 (3H, t, J = 7.0 Hz), 1.32 (6H, s), 2.27 
(2H, s), 2.69 (2H, s), 3.73 (2H, t, J = 6.2 Hz), 3.92 (2H, t, J = 6 . 2 Hz) 

3.92 (5H, s), 4.25 (2H, q, J = 7.0 Hz), 6.60 (1H, s), 7. 23-7. 27 (2H, j 

7.41-7.43 (2H, m) 0 

15 mmm 541 

2-[<2-** y-3- tf p y ^) 7 5 y] _ N _ [3 _ (3> 4> 8> 9 _- h - fc ^ Q _ 6 ^ ^ 
~>-3, 3, 8, 8-t- h?***? a [2, 3-hH y >-i-^; W 7x - ;j/] 7>fe h7 

2-* D D-N-[3-(3, 4, 8, 9-r h y t H W h^>-3, 3, 8, 8-^ p 

20 [U-^y^^-K;^,^,^^ p (32Q mg) fl 7go mmol) ^ 

0-^WM75H, (3mL) D.L-3-75 7-2-tfn U y; > (83,ng, 

0.825 mmol) , JWfcfrijtf* ( 114lBg , 0 .825mmol) Sitfa^y^ (13mg/ 
0.0750»1) ftfc/L 60 <tT 1 W^tfc, J^^fc*fc*MJ*A* 
*Mft*ft* l»X^-5r h y t K D 7 5 >T 2 SHAffi L&. 

* 10:1 «ix^/^y^ /HJlW5> 50:5:I) fcftuawfc 



25 
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^^^xmrnw^m (245 mg, urn m) zntz, 

MM. 181-184 Vo 

'HNMR (DMS0-d 6 ) d 1.24 (6H, s), 1.44 (6H, s), 2.10-2.42 (4H, m), 3.16-3.30 
(4H, m), 3.94 (3H, s), 4.01-4.33 (3H, m), 7.10 (1H, s), 7.37 (1H, d, J =8.0 
5 Hz), 7.65 (1H, i, J = 8.0 Hz), 7.86 (1H, s), 7.87 (1H, d, J = 8.0 Hz), 8.40 
(IH, s),», a.,4 1 Q.-L0..0.Q m»M„M~ZlM}L: sX«.. 
MMM 5 4 2 

2- [T-k (2-** V -3- tf D «J *?=L)l) 7 S. J ] -N- [3- (3, 4, 8,9-rh7hFP- 

6- p< h^-3,3,8,8-erb^*5P;i/7P[2,3-hKy^/ 'J>-l-r;i/)7x-;l/] 
10 7i?bT5 F^i£ 

2-^7 p D-N-[3-(3, 4, 8, 9-7h7h H 0-6-^ 3, 8, 8-x h 7*^)V7 □ 

[2,3-hl-fV^y U>-l-r;0^7o:-;WTirhT5 K (338 mg, 0.792 mmol) CD 
NJ-y/fMM7$H (3mL) ®mz D,L-3-T$ /-2-h 0 P U VJ > (87mg, 
0. 871 mmol), &m%VV& (120 mg, 0. 871 mmol) &&Z$3V{k% U (13mg, 
15 0.0792 mmol) £ifl;*L 60 "CT 2.5 RfM^Lfc. &&T> 7t^P'J H 
(0.12 mL, 0.174 mmol) &£tfh 'JlW5> (0. 36 mL, 2.61 mmol) £fln;L, 
2 I^S^Lfc. ^^-&#|{C7ic^a^ Mx3^T*2 0j&£t}L£ o -g- 

20 ^)W*$;-)V 50:1 10:1) fc&U mmfci$moWm.m*mco £tt 

^^x^;i/fc^L, 4M ^fc7fcm/Mx^«^Sira^, Mffitau x^ 

7- ;l--v^V7 0 Ob:;|/X--^;i/^e>^r H fb$itT^^ti C167 mg. w& 
37%) 

.ISK^C 197-200 n 0 

25 'HNMR (DMS0-d 6 ) <5 1.22 (6H, s), 1.42 (6H, s), 1.96 (3H, s), 2.05-2.33 (4H, 
m), 3.10-3.58 (4H, m), 3.94 (3H, s), 4.15-4.81 (3H, m), 7.10 (1H, s), 7.29 
(0. 5H, d, J = 7. 6 Hz) , 7. 35 (0. 5H, d, J = 7. 6 Hz) , 7. 55-7. 67 (1H, m) , 7. 70-8. 05 
(1H, m), 7.98 (1H, s), 8.12 (0.5H, s), 8.19 (0.5H, s), 10.4? (0. 5H, s), 11.23 
(0.5H, s). 
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MMM 5 4 3 

2-U^H2-^V-3-fcf P ,J ^W75 7 ]-N-[3-(3, 4, 8, 9-fh5t H D-6- 
* h * >-3, 3, 8, ^y D [2, 3-h] < y * / U >-!-< 7 x - ;W 7 

5 2-[(2-«y- 3 -tf D .J T 5 /]-N-[3-(3, 4, 8, 9-^ h 9 1 K D-6-* h + 

$F ~ 4ttfi 073 m ^ 0. 307 mmol) © N,N-^5P;M^A75 K (L5mL) ^ 
»»T> JWfcfrU** (89mg, 0.645mmol) *,ktf3-F;**> (0 . 02 1 mL, 
0.3381101) fcJofc, ffiiT 2 «f|Bffl»Lfc. K*W*«fclWd*fl^Mj^ 
10 mm^JV-^t PD75>T2Bttfl|L &t 

fbS-erTSa^ft (4 mg, jR$ 3S) 
15 112-114 "C. 

'H NMR (CDClj) , 1.23 (3H, s), 1.27 (3H, s), 1.32 (6H, s), 2.05-2.45 (2H 

O. 2.30 (2H, s), 2.50 (3H, s), 2.68 (2H, s), 3.29 (2H, s), 3. 32-3.42 (2H 

in), 3.55-3.64 (1H, m), 3.92 (3H, s), 5.64 (1H, s), 6.60 (1H, s), 7.07 (1H 

d. J = 8.0 Hz), 7.34 (1H, t, J = 8.0 Hz), 7.54 (1H, s), 7.89 (1H, d, J = 8 0 
20 Hz), 9.67 (1H, s) 0 

»J5 4 4 

3- (6-X h * ~>- 3 , 4, 8, 9-x h 7 1 H D-3, 3, 8, 8-^ h 5 * D [2, 3-h] -f y * 

3-f3VjfeM»X:^ (27.6 g, 157 mmol) CDBM (90 mL) - M, X > (150 
*5 mL) Wftfc**T, *tttt (17.6 mL, 330 mmol) *®TU S* T l-(7-xb* 

(50.0 g, 189 mmol) *Jp* % 6 5 <CT 1 tf«HiJ*Ufc. X*>-* O 05 mL) £ 
»TU 75 °CT 40 #M«#Lfc. R««^ fc *^ «M«»U 2M 
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mvtz (Do &t>-&tc^mm& 0.5 h tkm± b u u^mm on, 7M3«fctf 

H£ 97-100 °c 0 

5 'HNMR (CDCI3) <5 1.25 (6H, s), 1.30 (6H, s), 1.39 (3H, t, J = 7. 1 Hz), 1.47 
m? I, J» = 7v l Hz), 2.15, (2H, s,>, 2. 6& (2H, s) v %. \ Hz>, 

4.38 (2H, q, J = 7.1 Hz), 6.62 (1H, s), 7.47 (1H, ddd, J = 7. 5, 7.4, 1.2 Hz), 
7.61 (1H, ddd, J = 7.4, 1.8, 1.2 Hz), 8.06-8.10 (2H, m). 
SI«J5 4 5 

10 3-(6-X h^>-3, 4, 8, 9-rh7t F n-3, 3, 8, 8-t" by^JVy a [2, 3-h]-T V* 

«M5 4 4fc^S#®£^;b1* ((I) $3«fctf (II)), 5 M jfiBT+SlU 

IffllX^^&lgSflS^-ftTafflMt:^* (2.77 g, JR$ 5X) £#fc. 
15 137-139 TC. 

'HNMR (CDCI3) 5 1.28 (12H, s), 1.49 (3H, t, J = 7.1 Hz), 2.17 (2H, s), 
2.66-3.10 (2H, br), 4.23 (2H, q, I = 7.1. Hz), 6.65 (1H, s), 7.33-7.41 (2H,. 
m), 7.94-7.97 (1H, 1), 8.27 (1H, s)„ 
HM5 4 6 

20 3-(6-X b*>>-2, 4, 8, 9-t- h 5 fc: H P-3, 3, 8, 8-^r h y^)Vyu [2, 3-h]-T 7* 
y U >-l--f ;W ^ >i£ >T 5 >=3g»£ 

3-(6-X v-3, 4, 8, 9-fh7t H P-3, 3, 8, 8-7- h y^)ly o [2, 3-hH V* 
7U>-l-<;P)^>if>T^> (9.36g, 25.7mmol) £»g6x^;Hcjg#U 4M 

25 it^xmm^m (4.47 g> ft* 40«) 
M 240 «C (#$D. 

•H NMR (DMS0-d 6 ) 6 1.26 (6H, s), 1.37 (3H, t, J = 7.0 Hz), 1.42 (6H, s), 
2.10-2.55 (2H, m), 3.00-3.30 (2H, m), 4.23 (2H, q, J = 7.0 Hz), 6,99-7. 07 
(3H, m), 7.19 (1H, d, J = 7. 6 Hz), 7.44 (1H, dd, I = 8.2, 7.6 Hz)„ 
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15 4 7 

3- (6-X h * x-3, 4, 8, 9-Sr h 5 fc p d-3, 3, 8, 8-r h y * ?)ly p [2 , 3 - h] Y y * 

^**y<-)V)^m%mm (529^, 1.94 mod o N , N -^ fw 

M75F (6mL) l-kHD+HH^>y hlJ7 y^ % (32? 

mg,. 2-13 nimol). hUx^T5> (0.95 mL, 6.79 nuaol) ^ tfI - If;H . 
^W3^K*)*W^5Hiwi (483 mg , 2.52 mmol) ft*,* 

0.776^01) ra * #T , 12 ^^ tfco asa^,^^ p 
i^moMmmm*®^ ^mm^Mzmmu Uwummmx** 

T&Mft&fa (682 mg, iR$g 54%) 
fitj£ 190-191 "C. 

m (DMS °- d «- D2 ° (1 «*» * '-I* « 1. I - 7.1 Hz), ..25 ( 6H , s ) , 38 
«H, t, I . 7.0 Hz), 1.42 (6H, z), 2.20-2.32 (1H, rt, 2.40-2.53 <1H «) 
3.00-3.30 (2H, >>. 3.35 (2H, d, J - 21.9 Hz), 3.91-4.03 (4H, n) , 4.25 (2H 

«. J ■ T.O Hz), 7.09 (1H, S ), 7.36 (.ft d, J . 7.7 Hz), 7.44 (2H, id J - 

8.3, 2.3 Hz), 7.64 (1H, t, , . 7.7 Hz), 7.94 (2H, d, 7 . 8.3 Hz). 8.06 OH 

d, I = 7.7 Hz), 8.09 OH, s), 10.59 (1H, s). 

tittiffl 5 4 8 

HlW;l *' < *■ 3. HM- » fc f D-3, 3, 8, 8-? h W?;H - 7I 

Ml?mH 4 " 8 > « t P b-3. 3, 8, 8-x h D [2, 3-U -r y 
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*SV>£gm (326 mg, 0.811 mraol) <D*$J-)\, (3.5 mL) »jftfc^^5B-3 
Ommi-h l )^A (434 mg, 2.03mmol) <D7jX (2.5mL) ^£flD*_, g&T? 2 

-^•^■y^^^it^xmmit^m (m mg, mm 5430 

MU^ 146-147 t. 

'HNMR (CDC1 3 ) 6 1.20-1. 30 (15H, m), 2.19 (2H, s), 2.77 (2H, s), 2.82-3.18 
(2H, m), 7.41-7. 42 (6H, m). 
^MM 5 4 9 

3- [3, 4, 8, 9-fh7t K P-3, 3, 8, 8-f h 7 ;* 3VU-6- (y°a y D [2, 3-h] 

1.57 M n-^;i/U^^A/A^it>^ (42.3 mL, 66.4 mmol) £ N,N,N',N'- 
y-V^^)V^V>-jy^.y (lO.O ml, 66.4 mmol) Orh7hHD77> 
(15 mL) 7-^Ot-2,3-yhh'D-U-S?^^JH-(2^fjH-^a^r 
;W^>^/7^> (4.68g, 16. 6 mmol) ©Tb7hKD77> (15 mL) 
XS~mt n-7°Ptf;^ (20 g, 133 mmol) 0Tf^7tFD77> (15 mL) 

-78 rTMfcrFu ^u^mMu^mtP, is mmmfthtzo 

iJ-^/WBtx^ 50:1) fc&U 2,3-^hFD-2,2-^7<^;i/-5-(2-^^-i-^ 

D^)-7-(7aifm)^>^77^ < i:c; 2,3-vt Kd-2,2->?^^;P- 
5-(2-^^-l-^D^-;0^>yy^> 0 |<j 15:2 (4. n g) £ f#fCo 

ft&h&flfttt' O.Olg) *<k^8-5/7ysfifA«i X^;P (601 mg, 3. 43 mmol) 
(DMm (2iO-K;n> (4.5 mL) «M«fc*»T, Hi» (0.38 mL, 7.20 
mmol) ft«Tb, 60 "CT 1 Wi^^, X^y-;P (2. 1 mL, 34.9mmol) & 
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U*y**»A*DThar»^_ (A+#>/MfcW* 50:1 ffla ,„.„ r 

'0:. OS 5:0 K «u ^^sUMsS^xawbMi 0 36 * W 

* 5» mt-„ 

Btlfi 83-84 

'H«(CDCV «..05C3H. .,, = 7.3 8,). ,.25 (6H. s), ,.„ (6H , „ , „ 
(3H, t, J = 7.2 Hz), 1.64-1.76 (2H, ■), 2.16 (2H, s), 2.68 (2H. s). 2.95 (2H 
J ■ "Hz), 4.39 (a. g, , . 7.2 Hz). 6.92 (,H, s), 7.48 (,H, dd , 1 
7-8. 7.2 Hz). 7.62 (1H, d, J = 7. 8 Hz). 8.07-8.10 (2H. m). 
5 5 0 



7-(X« WH ^ tl , D . u . J , ;twM _ (www _ ?n ^^^ 

77> (8 " * 3 21 ""'> WSWyMifWy^a, (552 mg 
2. H.0 «BK (W-k*x> ( 6mL ) ■W tfe «» T . ass (0 .33„ L ' 
6.13™.) ZMTU 70 CT ,. 5 m» lfc »S»»t**«M, * 

««M*h«Si*Mtt». »HJ»UtH. 5®. Han 

ft. a»*u*y**, A , D , hJ , 9:7 ,_ (^> /B8l ^ „ :I) 

c*u ^>*>*s*iM:a«Taa«fc#«j ( 86 «. «* 7 » 
sm. 108-no r. 

'H NMR (CDClj) a 1.26 (6„. „. 1.92 (6H, s), ,.34 (3H, ,. , . 7.5 Hz), , 36 
(». i. 1 - 6.3 Hz), 2. ,7 (2H. s). 2.69 (2H, S ), 3.00 (2H, Q, J = 7 5 Hz) 
5.20-5.33 OH. 6.94 (1H, s), 7.48 (1H, I, I = 7.8 Hz), 7.6, (,H dd \ 
!.«(* ., 7.M.5HZ), 8.09 (,H, dd, , . 7.8, ,.5 Hz). 

MMM 5 5 1 
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3- [5- (~>7 J * -3, 4, 8, 9-Th7hFD-6-/h^ ->-3, 3, S.S-fhy^? )V 
7D[2,3-h]^y^ U>KMSI« ^^iHZrjUK 
3- [3, 4, 8, 9-5r h 5 1 F h * $/-3, 3, 8, 8-7^ h y * ^Jl 7 D [2, 3-h] -i V + 

/'J^l-'fMg.lSi ^fJI/XXrJl' (4.99g, 12.7 mmol) <Z>M (6. 5 mL) 
^iCA^^AT^xhF (94%) (841 nig, 26. 3 mmol). H-ffc^ h U (2.98 
g,, 29. 0. mmo L). &±.Um^, (2AL.jaL„. 33.J. mmolX ^.fev, 1M 1.1, IM, 
ft#L&. **/-)V* 75 rWFU ffiTT 3 ^M^Lfco 

^i»Sftth'J^A«T», «^hU^A±T«i£^ 5ii, Mffi 
5:1) fcft U 3-[5-(7'D^^^)-3, 4, 8, 9-rh7b H D-6-* h3->-3, 3, 8, 8- 

r h 7^^7 n [2, >j >i-f ;n^|f t (1.30 

g. mm 21%) £#nsf£LTt#fc„ 

'HNMR (CDC 1 3 ) d 1.28 (6H, s), 1.29 (6H, s), 2.12 (2H, s), 2.72 (2H, s), 3.92 
(3H, s), 4.05 (3H, s), 4. 64 (2H, s), 7.48 (1H, t, J = 7.9 Hz), 7:61 (1H, dd, 
J = 7.9, 1.6 Hz), 8.06 (1H, d, J = 1.6 Hz), 8.08 (1H, dd, J = 7. 9, 1.6 Hz) D 
fSnfe^ntiift (1.30 g, 2.67 mmol) <D N,N-^^^*J1/A7$ H (8 
mL) iIC^7M^>J7A (174 mg, 2.67 mmol) 0* (2.5 mL) ®m*M?i, 

•tf->/«x^ 10:1 5:1) (c«U ^b^#l©«^^#fe 0 ^tl^ 

^IfrZm&fcZ&Tmmik'gM (926 mg, 7435) £#fc 0 
186-188 °Co 

'HNMR (DMS0-d 6 ) 6 1.25 (6H, s), 1.45 (6H, s), 2.15 (2H, s), 3.19 (2H, s), 
3.91 (3H, s), 4.02 (2H, s), 4.07 (3H, s), 7.78 (1H, t, I = 7.6 Hz), 7.89 (1H, 
d, J = 7.6 Hz), 8.21 (1H, s), 8.28 (1H, d, J = 7.6 Hz) e 
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MMM5 5 2 

3-[5-(^T/ *5V»-S. 4, 8, HF K 5 1 F D-6-* f^>-3, 3, 8, 8-x h 

^ n [2, v+y y >-\-^ M&mmmm, 
mmm s o fciw^ti D 3-rs-(~»v *3v»-3, 4 , s, s-fh^ k p- 6 - 

* K*>--3, 3, 8, 8-Sr h5^^7 D [2, 3-h] -f y y >- W ;W M#R ^ 

MM 182-184 °c Cr-fe^-ffl^i^W. 
'HNMR (DMSO-d,) 6 1.25 (6H, s), 1.45 (6H, s), 2.16 (2H, s), 3.19 (2H s) 
4-02 (at s), 4.07 (3H, s), 7.75 (1H, t, J = 7. 8 Hz), 7.87 (1H, d, J = 7 8 
Hz), 8.18 (1H, s), 8.26 (1H, d, J = 7.8 Hz) 6 
Mt&ffl 5 5 3 

3-[5-(y7/^; W - 3) 4, 8, 9-fh7t H P-6-* h+v-3, 3, 8, 8-r bWJl, 

is 7D[2,3-u< y*, u >-i-4M*Ammmm (331 * 0.72s ^i) © 

NJ-^fWA75K (3mL) N.N'-*;^-;^ 5 M-fr 

ai8mg,.0.728mmoO *jD*,fi*T? 40 »M«#Lfc. MJx^7 S > (0 11 
■L. 0.801 ool) *J:t«tt^^y5>-(64u. 0.801 mmol) *Jp*, || T 

20 ftittMt 1 M h U *A*«, h ij ^ A *«rc 

*7A^D7F^7^ (M^>/H*x^ l:l) fcftUMfc**©* 

MffiWBU i»X^6«*ft$-frT«jB^ (139 ^ «* 4U) *# 
25 fc„ 

it& 160-162 "Co 

'H NMR (DMSO-dg) , ,.26 ( 6H , S ), ,.« (6H , s) , ^ „_ ^ ^ 

J ■ 4.0 Hz), (a, s) , 4 . 02 on s) 4 0? (3H _ s) 7 7 ?4 

8.12-8.19 (2H, a), 8.77 (1H, br s). 
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MMM 5 5 4 

3- [5- (~>7 J * -3, 4, 8, 9-fh7k F D-6-* h+y-3,3,8,8-fh7^f ^ 
70[2, 3-hH ij >-l--f ;i/]-N-(^\^+)-t: Fa-2-^^V-iH-TifH>-3- 

-r ^M>X7i$ f 

5 3-[5-(^>7y *5P;»-3, 4, 8, 9-;r t h^>-3, 3, 8, 8-7" h 7*^)V 

NJ-^/^MJI/AJ^ K (3 mL) mW.\zV^)JL^)V7^> (0.10 mL, 0.743 
mmol) &&T$ %$-ts)\>TS-)V*M^<?V-)V (120 mg, 0.743 mmol) £#n;L 
MUX' 40 ftmm&LtCo 3-T5/-\^fc:HD-2H-Tiftf>-2-^> (101 mg, 

10 o.784 mmol) ^Mx. mmt? 4.5 mrm&vrc a Kfou&mzjk*z&$\ mm 

1:2) fc&U «X^;i/}6^^M$-&T*^b^tl (206 mg, J« 52K) 
15 fc 0 

130-132 r. 

'HNMR (CDCl,) <5 1.28 (12H, s), 1.48-1.70 (2H, m), 1.80-2.30 (4H, m), 2.13 
(2H, s), 2.69 (2H, s), 3.25-3.40 (2H, m), 3.74 (2H, s), 4.04 (3H, s), 4.69-4.77 
OH, m), 6.15 OH, br s), 7.47-7.49 (2H, m), 7.71 (1H, d, J = 5.6Hz), 7.88-7.95 
20 (2H, m) 0 

MMM 5 5 5 

N- [3- [5 r (~> 7 / * -3, 4, 8, 9-fh7t ^>-3, 3, 8, 8-~r h 7 ;* 

^;i/7D[2,3-h]<y^y u>-i-r;n^>w;W-2-^^;i/7^x> x5P;i/x 

25 3- [5- 0>7 7 * 3M» -3, 4, 8, 9-fh7k H D-6-* h * ->-3, 3, 8, 8-7" h 7 * ^ ^ 
7P[2,3-h]-f y+y 'J>-l^;W^|f iMI (2.24 g, 4.92 mmol) &£Zf 
2-7^y-i^nm^)imm^. O07 mg, 5.41 mmol) © N,N-y^f-;^A7 
(10 mL) mmz \-tPu*is-lB-^>VhV7V~)\,-~A®» (829 mg, 
5.41 mmol), MJX5^73=> (2.40 mL, 17.2 mmol) i-x5P;W-3-(3- 
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-»W7S^DTO*W^ 5KS8S (1 . 23g , 6 . 40mol) mX . 

%t>*mmm* o. s m * Kfl3± h y OA*gk* iocjajpfift^- s >; oa* 

SJ^ 126-128 V. 

** (CDC,,) 5 ,.29 (3H, , = r.OHz), 1.29 (12H. s), ,.68 (6H , s , , 13 
«H, .). 2.69 (2H, 5 ), 3.75 (2H. S ), 4.04 OH, S ), 4.24 C2H, q, J = 7 0 Hz) 
6.89 (1H, s), 7.46-7.48 (2H, »), 7.81-7.89 (2H, n)„ 
SJSM 5 5 6 

N-[3-[5-<->7 / * f*)-,, 4, 8, 9 -rh5h p U-6-* h * ^.3, 3, ^ y 5 ^ 
5*7 P [2, 3-1H V*J » >-W *M>^*]^y* r »=>«« 

Cos g , ,.98 «„,) ei^/.* (8 A) mmz 5 11 ^g^,^ 

A»ig (2 miST , fos»»t 5 1 mmsm 

^^swafcaitTawft^ft a. M «. «* 97*) 

SijS ,91-194 "C. * 

'HNMR (DMSO-I.) , ,.27 (6H, br S ), 1.42 (6H, br s), 1.48 (6H, s), 2 24 (2H 

•). 3.05-3.30 (2H. tf. 3.95-4.13 (5H, »>, 7.65-7.80 (2H. ■>, UK» (2H 
26 ■), 8.80 (1H, s). 

5 5 7 

m , , W y x ^)-3-[5-(^7^^)-3, 4, 8, 9-^ h 5 fc H p-6- 
* K*v-3, 3, 8, JHr h 5^^7D [2, 3-hW 7*7 U >-W;uH>X7S H 



15 



CID:<WO 0,70746A1 I > 



WO 01/70746 



507 



PCT/JPOl/02277 



HS-('>7/^^)-J, 4, 8, 9-t- h 7t H n-6-* 3, 8, 8-x 

7D[2.Ha^y*/U>-w;W5fifjaS»«B«[ (1.02 g, 2. 24 mmol) 
^U>»7$ Ftttttt (248 mg, 2.24 mmol) © NJ-y^^^y^ p (6 
mL) ftKfc 1-fc H P+^-lH-^>y h U 7^-)V~7m® (377 mg, 2.46 mmol), 
5 hUx^;i/7a> (1.09 mL, 7.84mmol) l-x5 1 ;i/-3-(3-^^^;j/7^y 
^nm«mi?Sg|i| I ,Mii& e . 2JLL.moa. SftUL. Mfe, 

io ioo:d mv.mmfc&®<Djmm.mmc 0 z.ti&wmx.rjwzmmv^u m. 

BMtt&m (425 mg, JRJM7X) £#fco 

'HNMR (DMSO-d^ 6 1.27 (6H, s), 1.46 (6H, s), 2.22 (2H, s), 3.20 (2H, s), 
15 3. 85 (2H, d, J = 3. 8 Hz), .4.03 (2H, s), 4.08 (3H, s), 7.09 (IB, s). 7.47 (1H, 
s), 7.74-7.80 (2H, m), 8.18-8.25 (2H, m), 8.99 (lfl, s)„ 
5 5 8 

N-(2-7$/-l ) l-v^^;W2-^VX^;W-3-[5-(xT/^^)-3,4,8,9-x 
h 7 1 H P-6-* h*~>-3, 3, 8, 8-t- h5>f;V7D [2, 3-h] -f V U >-W 
20 ;i/K>X75 H " 

N- [3- [5- (y77^ 3^) -3, 4, 8, 9-fh7t ~>-3, 3, 8, 8-x h 5 ;* 

7 p [2, 3-h] -r y * / y >-i— r ;w < > y-r ; w -2- * ^ 7 5 x >mmm. 

(521 mg, 0.965 mmol) <D NJ-y^^MTS F (5 mL) Jgjfcfc 1-fc KP+ 
S/-lH-^>yhUyvf-^- 7>tx^7A^ (176 mg, 1.16 mmol) &£Zt 1-x 
25 W5^Q^)*M?3;-f5 piKK (240 mg, 1.25 mmol) 

fciOA, S&T 10 ^WHBfLfc. HJXt\>P7S> (0.40 mL, 2.90 mmol) S 
MX, 1ST 3 Pt«#L£„ KJ&j&&&£3!taK£a^ »BSx3^T2®&ffi- 

«yA±T«, ^ii, «ffi»*gLfc. SgSiStty ij 7 o 1 ? 
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^yyptf^x-x;w^^b$^T^b^ (323 mg , \m 67%) 

m&, 217-219 x: 0 

'HNMR (CDCI3) $ 1-29 (12H, s), 1.71 (6H, s), 2.14 (2H, s), 2.69 (2H, s), 
3.74 (2H, s), 4.04 (3H, s), 5.44 (1H, br s), 6.42 (1H, br s), 7. 26-7. 27 (1H, 
m)„, 7.47-7..A8., C2BL ml,, 7. 84-7.89 (2H, mi. a , 
5 5 9 

3- [5- J * =F)V) -3, 4, 8, 9~r h 9 1 H D-6-* h * ^-3, UJ-rh^^ 

:7n B, y+y u >-m;i/hhi, i-^^^-2-^y-2-[(2-^v-3- 

tf p U 75/] x^ji/| ^ >XT 5 F 

N-[3-[5-(y7;^JW- 3> 4, 8, 9-x h7bH P-6-* S*>>- 3 , 3, 8, 8-^ h 

^)Vyu [2, 3-h] -f y * y u >-i H" M « > y-f /w -2-* 7 ? x > 

(444 mg, 0.822 mmol) D,L-3-75/-2-lf P U 5V> (82 ffl g, 0.822«>1) 

© N,N-^^^M75 H (4 bL) Mcfc l-k Kn**/-iH-^>y h u yy 
-)V-iim® (138 nig, 0.904 nol), hUX^T5> (0. 29mL, 2.06mmol) £ 
W l-Xf^J-(H^ W5y^D^)i^ 5 Hjtttt (205 mg, 
1.07 mmol) fcjq*, «t 6 ISfflaWLfc. aS»^»fc***ft^ flax 

7h ^ 7 ^ amtx^/^^y^ ioon ®& io:d fc«u#snfc» 

l^^V^aH^x-rJWU (157 mg, a* 33*) ft#fc. 

9AA 137-139 "Co 

'HNMR (CDC1 3 ) 5 1.29 (12H, s), 1.70 (3H, s), 1.72 (3H, s), 1.94-2.08 (1H, 
m), 2.14 (2H, s), 2.69 (2H, s), 2.70-2.85 (1H, m), 3.16-3.45 (2H, m), 3.75 
(2H, s), 4.04 (3H, s), 4. 26-4.34 (1H, m), 5.99 (1H, s), 6.91 (1H, d, J = 3.6 
Hz), 7.13 (1H, s), 7.44-7.49 (2H, m), 7.87 (2H, s). 
5 6 0 

[2, 3-h] -f y *y u >*;^^rit;i/xk pan 
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3, 4, 8, 9-fh7h Ha -6-* 3, 8, 8-x h y^)V-5-y □ [2, 3-hH V* 

y»J>^^/— ;!/ (1.03 g, 2.82 mmol) 0)t7UU-fc)l& (15 mL) ^ilcrift 
T>#> (4.90g, 56.4mmol) £flq;JL 2 l$|SK 50 *C7? 15 l$mft$L 

5 77^- t'\*v>/mmx7)i> 5:D t^u ^sfb^coaunifiss^fc. c 

*X5 t ;W-'S*U->^6|Sftfls$#T«jB^» (344 mg, IR$ 31» 
Kjft 136-139 t:. 

'HNMR (DMS0-d 6 ) 6 1.29 (6H, s), 1.43 (6H, s), 2.24 (2H, s), 3.40 (2H, s), 
10 4.14 (3H, s), 7.60-7. 82 (5H, m), 10.42 (1H, s). 
5 6 1 

3, 4, 8, 9-t- h 7 fc H P-6-* h*2/-3, 3, 8, 8-t- h7^?JH-7iZJH-7 D 
[2, 3-h]-f v+y u >7j;i/^n h u ;p 

3, 4, 8, 9-fh7k H O-6-y h *2--3, 3, 8, 8-rh7^ fJhl-7x-JH-7 D . 
15 [2, 3-hH U >#;M^;P:rfc: mmm. (116 mg, 0. 290 mmol) <D¥Wt 
(lmL) MMhFD^W5> (30mg, 0.435mmol) 100 3 

»^HU»7A±T?«flU «JE«|gLfc. iI^>U*^7A7D7h 

20 ^7 7>f- K**>/»ttx^ 5:1) fc«L,#stifc«ra«5?-fy^Dif;p 
X-x;P-A*tf>T?«S#U (55 mg, JR$ 53%) 

i§t& 166-168 t:. 

'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.30 (6H, s), 2.19 (2H, s), 2.87 (2H, s), 4.13 
(3H, s), 7.35-7.43 (5H, m), 

25 mmm 5 6 2 

3- [5- (2/7 / * tVW -6-X K *v-3, 4, 8, 9-fh7hFn-3 ( 3, 8, 8-t- h y * 

3- (6-X h * ~>-3, 4, 8, 9-t- h y h H D-3, 3, 8, 8-t- h y * p [2, 3-h] -f y * 
/U>-W)U)£,ft«? (5.03 g, 12.8 mmol) (DH (10 mL) 
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AT^kH (94%) (m m , 19.2^00. JWtehhU** (2. 17 g , i,. 1bbo1) 
°- 71 ^ 32.0 fflinol) fcfttfL 105 <CT 14 l^j»L£ 0 £6 
fc. A7*M7^fkH (94X) (409 .g, 12.8-oD, *fc*HJ* A 0 45 g 
U.l-01) *J:tfMi (0.68 mL, 12.8 -ol) £jn*, 115 10 |»pjt^ 
U*. Rm&b* 5M hU^*»JftT P H8 tU ft|i^ 

fcfe. ^fifti^ ^A^^^ 

Mff«L fco wt*x^y-* (12ml) \zmmu *» T , 

* (0.65 mL, 8.94 -ol) ft*,*, Mt 24 n Mawu&- a*^^ 

■WW* 5:0 t*UI-^ BWW+lN4:HUHlh9kH 

(170 m g> jR$ 3«k) LT#7c. 
'H NMR (CDC1 3 ) , ,.27 (6H, s), ,.28 <* s )7,.37-,.42 (6H. »), 2.,2 (2H 
' «>. 2.77 (2H, S ), 4.3, <* t ,.,.,„>. 4.39 «„, q , 7 = 7 . IH2 ), 4.7 6 
OR •>. 7.48 OH, t. ,.,.,*>. (m , dd _ J = 78 _ 151W _ 

8-07 (1H, m), 8.09 (1H, dt, J = 7.8, 1.5 Hz). 

»6nft^n«B»<C (170 ng, 0.330 ml) © N,K-i^;i,*;|, AT = h - 
(0.7 nL) MteJ^Vte-Mj W, (,8 * 0.362 «1) «,* „ L) ^ 
*»*. SST 1 M . 60 TIT 2 WMWlfc. iotM,,^,, 

mi- h U 9A_tT«t*. idteSSSLfc. »aE*->.j*y;l,*5A*PTh 
*57-7- Mt>/» IW 3:,) t«U MlliMMlMut^. 

iwnwns'sisaflsssTWMj** (in „ g , m em 

Mi 126-128 13. ' ' 

(DMS0 - <, ' ) * 125 '-IW.IT (6H, a. 1.44 (6H. a. 2 16 (2H 

s). 3.16 (2H, S ), 4.01 (2H. s), 4.33-4.47 (4H, „), 7.73-7.90 OK .4. 
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8.18-8.29 (2H, m)„ * 
H»J 5 6 3 

(S)+G-* + y-s-7^^)-3-(3,4,8,9-fh7k KD-6-* F*v- 
3, 3, 8, 8-x h y * 9-)ly P [2, 3-h] -i V * J U >-l— f ;U) ^ >X7 ^ H 
5 3-(3, 4, 8, 9-t- h y k F P-6-* F*v-3, 3, 8, 8-x F 7*^7 P [2, 3-h] V * 

>* M^Bmmmmm (o. 25 g, 0.6 mmo4), ^ n.n-^.^^tIn^^t^ 

F (3 mL) fci&fcU N-X^;^V7°Pt:;VT^> (0.104 mL, 0.6 mmol) £ 
5 ^r^#^if> ^SilNJ'-^M-jk^^^y-jl, (0.107g, 0.66 
mmol) &mXTm.UT» 30 frm^mi£tc 0 ZifomiZ (S)-3-7S-/-2-7if^ 
10 jy (0.057 g, 0.66 mmol) ttl&Xxm&X 15 mmmftLtc. S^^tK^ 

^7^-£#U SfiX^/^/^/hiji^7$> (95:5:1) « 
bTS6<?]ii^^^TaiilL,TMB^^ (0.171 g> mm 6330 i^X^ 
15 ;PX-7V^£|?M||L/t„ 
Ht& 154-157 

'HNMR (CDCI 3 ) ,5 1.29 (6H, s), 1.31 (6H, s), 2.16 (2H, s), 2.61 (2H, s), 3.22 
OH, br), 3.60 (1H, t, J=5 Hz), 3.93 (3H, s), 5.10 (IH, br), 6.32 (1H, br), 
6.61 (1H, s), 7.4-8.0 (4H, m), 8.03 (1H, br)„ 

20 mmm 5 6 4 

N-(2-**y-3- tf P U ^-;W-3-(3, 4, 8, 9-:r b 7 b F P-6-* F3->-3, 3, 8, 8- 
fh7^^7D[2, 3-h] -T y ^ y u >-i --r ;i/) ^ >XT $ F 

3- (3, 4, 8, 9-Th7hHP-6-^h + >--3, 3, 8, 8-:r F y * ^7D [2, 3-h] -f V * 

; x )>-\-^)v)izMmmmM (o. 25 g , o.emoo. & nj-^?mm7$ 

25 F (3 mL) fc**U N-I^hKyyD^75> (0.104 mL, 0.6 mmol) £ 
*0;LT> m*T -ji^-^M *^J-)V (0.107 g, 0.66 mmol) ZMZ 

i Btr^^if^o^te 3-r$/-2-tfpuev> (o.o67 g , 0.66 

mmol) ^Jin^T^T 15 R^WLfc. ^^»7jc^inx. T »Mx^;i/T2 
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»X^/^^y-^ (,0;i) TifflUgW^^IibT^^ 

(0.184 g. iK$66%) ^jvx.~^t>mmvtc. 

rat& 191-193 1C. 

'HNMR (CDCI3) <5 1.26 (6H, s), 1.30 (6H, s), 1.7-2.3 (2H, m), 2.15 (2H, s), 
*)v 3* 2-3. 5~(2H, ^,.3.93438, s),4^2^.br),..6.62 (1H, s) 1 
7.00 (1H, br), 7.4-8.0 (4fl, m), 7.70 (1H, br), 
15 6 5 



A. 

a 



3, 4, 8, 9-7- h 7 h F D-6-* h * v-4, 4, 8, 8-5r h ^^)V-l~y ^- }Vy u [2 3 _ 

hHv3vy> 

N-[2-(2,3-^h Hn-7-^ h^i/-2,2-^^^-5-^>y 7 ^-;i,)-2-^^y 

OH;W^>X7^H (0.269 g, 0.7Bwl)*t^>«[fl;»j> (3. 5 g, 22.8 
moD ICWIbT, 100-105 -C T 2 *mft*Lfc. ttSTM Rjfi» M 
***** WTOi^^hy^TKjKft^fc;^ pH 7 iL,TI»l^T2 

**>/B»X5 i ;P/hyx^75> (67:33:1) Tf*HJbTBWB#*|^ T 

mahTm&fc&m (0.175 * 6 8» ^x^x-^ /A ^> 

0:2) frSSttftLfc. 
HU& 137-139 "Co 

'HNMR (CDCl,) 6 1.28 (6H, s), 1.32 (6H, s), 2.26 (2H,s), 3.63 (2H, s), 3.95 
(3H, s). 6.79 (1H, s), 7.42 (5H, s). 
Mtfcffl 5 6 6 

3-(3, 4, 8, 9-Th7t H D-6-* h^v-4, 4, 8, h 9^)Vy O [2, 3-hH y * 
/ U >-l ;p) ^ >y- j. ij ;!< 

3-v7/-N-[2-(2,3-vt KD-M ^^-2,2-^^-5-^>y7^-; W -2- 
^^DKM^>X75H (0.955 g,2.52«>l) £**^y> („. 6g 
75.6m.oI) .OWIT, 100-105 r T 2 *W«#Lfc. ftMTJWWfc ^ 
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^^>mmx^)V (3:2) Tr*fflLTBttM£***T«SLT*fifc** 
(0.65 g, ft*7lX) S?X^x-x^*6«tSftL&. 
5 Bt& 1 78-180 «C. 

'H NMR (GDG1 3 ) 5 1,24 (6H, s>, 1,-27- (6H, s) , 2.23 (2H, s), 3,64 (2H, s), 3, 96 
(3H, s), 6.81 (1H, s), 7.4-7.9 (4H, m)„ 
mMM5 6 7 

3- (3, 4, 8, 9-t- h7hF D-6-* b^y-4, 4, 8, 8-T" h 7 * 7 □ [2, 3-h] -f y * 
10 / U >K;W^>X75 H 

3-(3, 4, 8, 9-5r h 7 1 H D-6-* N^v-4, 4, 8, 8-5" h^^7D [2,. 3-h] -f y * 
7U>-l--r;W^>y- (0.446 g, i.23 mmol) £*^y-;P (7 mL) (c 
*»»U *»TT 1 M ymtiki- b U 7 (1.97 mL) fc 30X «^**tK 

^ (0.28mL) ZtopLxmUl? 20 «FM«^Lfc. «JBET^^y-;P&S*LT, 

15 • mmm&*rm®T&mx^)i,T2®mvtc <> m&mmti- b u 

^HDAT«fSYbS-e-Tae<l2-&«J (0.275 g, JR^59X) 
It& 191-193 *C. 

'H NMR (CDC1 3 ) <5 1.28 (6H, s), 1.31 (6H, s), 2.24 (2H, s), 3.63 (2H, s), 3.95 
20 (3H, s), 5.85 (1H, br), 6.35 (1H, br), 6.81 (1H, s), 7.4-7.9 (4H, m)„ 
H»J 5 6 8 

3, 4, 8, 9-fh7kHD 6-p< h*v-4, 4, 8, 8-x h 7 ;* ^JU-l-y D [2, 3-hH y* 

[[2-(2, 3-^fc hd-7-^ 2-e?^^;i/-5-^>y*79x;w-2-^^yD 

25 tf;WT5y]^y^x^ (0.510g, 0.76mmol) *ttism&)> (6.72g, 
43. 8 mmol) \zm&U 100-105 <C T 3 EW«#L£. p&STJ&ip^ Efcfi 
Ht#T© 2 M *»fc*hy#A7lc#Jft (30 mL) 

^B6**±hu^Asjp^T ph 5 t\sTWFatJLWT?2fmm\sit. 
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(2.1) TSBBt,TH«H»«B6TW»LTaa»WM» (0.286g. «*«» £ 
•ft. yx^x-7-;p/A=fu-> (i:i) *6«»ai/&. 

A* 117-121 r. 

'HNMR (CDC!,) , ,.23 «H, s), ,.„ ( 3H , ,, J=7 Hz), ,.„ (6 „, s)> 

3.64 <2B. s), S.94CII. s), 4. U (afc,*,-W W,, 6. JMW s). 
*iS*K5 6 9 

l-^?D« I - J0 -i,U,!-Tl-7t Km-* h*->-4,4,8,8-:r,.:M5F 
)4-7n[2,3-iiH y*/y> 

3-^Dt-N-[2-(2,3-y t HD-7-* l-*->-2,2-y^ W ^>v/7?-; W -2- 
^WDTO^X75H 0.28 g, 2.96™,!) «, h * x> (25 ^ ^ 
C**S4MS"J> (3.3«l. st-ol) 3.5 NHMMLfc. Km* 

ME»f U*y**nvh^>7^- frvW>flti W 4:l 2:I) t 

«U ^*U->*6S»ftl,T««fl5^» (741 re, «* 60 » SW& . 
AS 127-129 

'H NMR (CDC.,) a 1. 26 ( 6H , „. ,.„ (6H> s) ^ f)> ^ $) f % 

(3H, ,). 6.79 (1H, s), 7.28 (1H, 1. , . 7.7Hz). 7.38 (1H. dl, , = 7 7 1 6 
Hz), 7.55 (1H, dl, J = 7.7, 1.6 Hz), 7.61 (1H, 1, H = 1.6 Hz). 
*S«5 7 0 

3' - (3, 4, 8, HP K y t K -6- / h * i.- 4 , 4, 8, i-J- V 5 * f» y a [2, 3-6] ^ y 

*y u >-i~t)v> [i, r-H7xx;w-4-7§ > 

l-MnWx=*) -3, 4, 8, 9-x h 5 1 p D-6-* J.* ->- 4 , 4, 8, 8-? h 5 
WnftHWWj^ (607 ^ 1.46 ™„». 4-<4,4.6,5-xh?*9^- 
l,3,2-y**»#B?>-2-<; 07 -, J> 053 mg. 1.61 „,). R8±MJC , 
A (388 mg. 3.66..01) **0*KS*X(KU7x=**x 74> )^j^ A 
(0) (M« 0.029™,.) <DI,2-i>;<M=->x*> (4 . 5bL)> x?y _ ;l , (2b1) 
*J:tf* (1.5 «L) ■■«**«*■» 80 CT .4 M» Lfc 
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m^)^mui)s MBmmLtco ii^Mfiy u 7 Ai? D7 h/f 7 7 

4- (A+tj->/iii ?j p ion 0^ 1:1) \zmL.*?/-}l-z?jL^)lx.- 
5 TJW^S^iLTli^ll (400 mg, iR^ 64*) 
m& 252-234, 'Go,. 

'HNMR (CDC1 3 )<5 1.29 (6H, s), 1.30 (6H, s), 2.34 (2H, s), 3.64 (2H, s), 3.73 
(2H, br s), 3.96 (3H, s), 6.74 (2H, d, J = 8.4 Hz), 6.81 (1H, s), 7.32 (1H, 
dt, J = 7.7, 1.5 Hz), 7.37-7.49 (3H, m), 7.56-7.63 (2H, m)„ 

io mmm 571 

N- [3' - (3, 4, 8, 9-7=- h y b H P-6-y b ^~>-4, 4, 8, 8-7=- h 7 * ^)V7 P [2, 3-h] -f 

v*y u y-\-^)V) ci, r-b'7xz;i/]-H;W7th75 k 

4,4, 8, 8-x by*^)U7u [2, 3-hH v^/u >-w;w [1, l'-fc^xXJj/R- 
15 75>^eS@ffc;^£#;£o W 57!K. 

223-227 <C (S^X^-^Xt^Px-xJWo 
'HNMR (CDCI3) d 1.29 (6H, s), 1.31 (6H, s), 2.15-2.21 (3H, 1), 2.33 (2H, s), 
3.65 (2H, s), 3.96 (3H, s), 6.81 (1H, s), 7. 26-7. 65 (9H, m) 0 

20 l-(3-7*Dt 7x-;W-3, 4, 8, h 7 h F P-4, 4, 8, 8-7" h 7 * 5f ^-6-7 P 
[2,3-h]-<V^y yy-;p 

l-(3-7*D^7xz;PH 4, 8, 9-rh7t H P-6-y h3->-4, 4, 8, 8-x b 5^7* 
^7P[2,3-h]<V^/iJ> (4.73g, 11.4mmol) £.48* (50mL) £ 

ira^, 22 mmMmmmvtco R^u^m^^u myy^-y^x^^ mm 

«x^-^x^x--x;i/^^^t:$ii:T^®^#/ (3.96g, 8780 
M 230-235 

■HNMR (CDC1 3 )<5 1.21 (6H, s), 1.32 (6H, s), 2.29 (2H, s); 3.59 (2H, s), 6.74 
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«H,s), 7.27 (,H, t, J = 7.8 Hz), 7.40 (1H, dt,J = 7.8, 1.. ft). 7.55 (1H 
dt, J = 7.8, 1.6 Hz), 7.60 (1H, t, J = 1.6 Hz) „ 

15 7 3 



15 



25 



[3X3. 4, 8, 9-x P 5 t P O-6-fc p n + 4, 8, 8- ? hWW7Dft ,.„, 

HWDWl =*>-»• 4 ' 8 - ^^t H D-4, 4, 8, 8-x P 5 X p 
t2,3-hHy*,.j,_;p (2 . 40g , 6 (|0mol) [4 _ (4>4i6|5 _- h -^^_ 

1.3, !-yW*P5 >-2~f J» 7x -; W >K 7l - ;M ^ xx _ 
* (2.54 g. LH.,). IWW-mSrA (1.59 g, 15.0„,) iSJ^p^ 
X(Mj7x_^*X7^»A5-^A(0) (139 mg. 0.120 »]) CD , 
P*->X*> (20 „L), x^y-;p (10 A ) ^j-ot^. (]0 mQ mmmm 

h«t 85 tT i6 mmvft. ugm*mtamxr*t**ti* # m 

T «d^5 (2. 63 g, 80X) £f#£ 0 

161-165 «C. 

'H NMR (DHSO-dg) 6 1. 15 (6H. s), ,.„ ( 6 „, s) , 2 . 26 (2H , „_ 

t" (2H, S). 6.74 (,H, s), 7.3.-7.25 (13H, O. 9.74 (,H. s). 9.9. (,H. si. 
MMM 5 7 4 

B'-B 1.4. 8, 9-x P 5 1 p D-4. 4, 8. 8-x P ^MHR P fj 7**n*S*) 

S«!9 5iB«Wsi:« B'-(3.U,»-fh7tK 0 +t Pp*->- 
4, 4, 8, 8-? h ?^?;P7D [2, W ,j >_ w;w D>| .. e7i;:M . ( . 
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'HNMR (CDClj) 6 1.28 (6H, s), 1.30 (6H, s), 2.37 (2H, s), 3.70 (2H, s), 5.22 
(2H, s), 6.80 (1H, br s), 7.08 (1H, s), 7.31-7.51 (9H, m), 7.57 (2H, d, J 
= 8.7 Hz), 7.62-7.68 (2H, m)„ 

mmm 575 

5 [3' -(3, 4, 8, 9-fh7b H D-4, 4, 8, 8-7=- h 7 * 3Ml^7 O [2, 3-h] -f y+yij> 
[3* - [3, 4, 8, 9--^ h ^ t K D-4, 4, 8, 8-x h 7 J* 3^-6- [[(h'j7^tP^^) 

* - ) w ^^>]7p[2, 3-h] -1* y u ; w ci , r - tr 7 x -4-r 
;w#;w?$>bs ^oi-;p^^;i/xx-x;ix (2.74 g, 4.04 mmol), hux^r 

10 S> (1.7 mL> 12 mmol), iiA^^^Adl) (23 mg> 0.10 mmol) &«fctf h«J 
7xx;1/t1nX7-Y > (53 mg, 0.20 mmol) <D N.N-y^^MMTS H (8 mL) 
®mz¥M (0.30 mL, 8.0 mmol) g^#ffl^T 70 *CT 4 PflM^b 

15 W^W7A7D?h^77^ (^1t->/^X^;1, 2:1) IZ&LMMx. 

^)V-i>JL^)VX.-^}V^^^it^T^Mi^m. (1.72 g, iR^ 80S) 
fc. 

K£ 126-129 "C. 

'HNMR (CDC1 3 ) 6 1.27 (6H, s), 1.28 (6H, s), 2.32 (2H, s), 3.68 (2H, s), 5.22 
20 (2H, s), 6.77 (1H, br s), 6.83 (1H, d, J = 8.4Hz), 7.19 (1H, d, J = 8.4Hz), . 
7.31-7.50 (9H, m), 7. 55-7.68 (4H, m)„ 

mmm 5 7 6 

3' - (3, 4, 8, 9-7- b 5 k: K P-4, 4, 8, 8-jh7^ J-)V7 U [2, 3-h] -f y U >-l- 

-r ;» a, i'-t*7i^w-4-75 >x^k7Kmm 

25 [3* - (3, 4, 8, 9-t- h =7 b K D-4, 4, 8, 8-t" h7^?Jl/7D [2, 3-h] -fy+yij >-i- 
-r^D.l'-hi^xX^^-YjW^^A^^ 7xZjM?JH77^ (1.90 
g, 3. 58 mmol) 07Dn^A (20 mL) fcjfcfc 25% m^mm.mmmm. (7mL) 

x;P£in&@#£3iRLT^Sft^i& (1.97 g, 995;) 
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206-210 "Co 

<nm ,.„ oh, s) , , 25 (3H , s) , K „ (6J s) _ 2 25 _ 2 5Q 

3.70-3.90 (2H, 7.15-7.32 (2fl, rt . 7.27 (,H, d, 8.4Hz), 7.50 OH 
•II - MHz), 7.62-7.70 (1H, „), 7.72-7.85 (3H, »), 8.05-8.07 (,H, „), 8.08 
(IH, d, J = 7.8 Hz). 

'Mtm 5 7 7 

H-B' - (3, 4, 8, !"?h5t KO-4, 4, 8, ^)5/ 9*7 D [2, 3-1] -f y *y ,j y. 
I-f )» [1, I'-f7i-;H-4_f ; W7ir H 

3' - (3, 4, 8, 9-5=- h 5 1 H D -4, 4, 8, 8-x h y y r >l 7 O [2, 3-i] -f y * y y . 
<;W[!,l'-f7x-)W-4-7 S >-* ffi ^ ffi (279 „ g> 0 500niol) ro _ h _ 
tH075> am M«fc«Kz-MJ»A (,85-g, 1. 75 »«m»0 ffl* an) 

«*****:. wsnfeWMfctaatu rtwwmu * (46 „ u ,.„«,) 

»fcS*T»WI:A#| (149 Bg, 68» 
BIA 246-249 

'H m (CDC.^,. 27 (6H, S ), ,. 29(6 H, s) , 2 . 19(3H , s) _ 
«H,Z),6.83 (1H, d, J = 8. 1 Hz), , .9 OH, d, ) . 8. , Hz), 7.36-7.43 (2H 
». 7-47 (IH, t, ) . 7.5 Hz), 7.57 (4H, s), 7.61-7.68 (2H, m). 
SKftl 5 7 8 

N- [3' - (3, 4, 8, MP h 5 1 p P-4, 4, 8, 8-zP h 5 y 9*7 p [2 , 3 _ bJ< + , „ y _ 

HJW[i,r-i:7iz«-H)W7'Dn>73 p 

MM 6 7 7 tPMWWtttto^niSt^ny K***T*M** « 

25 #&. IK* 56*. - 

»jS 215-218 r (»Sfi?)l— yx?;n- ?;w 

' HNM «*« "•"-«•« (3H. O. ,.27 (OH, z), ',.29 (6H, s), 2.32 (2H s) 
■«•« « 0, J - 7.5Hz), 3.68 (2H, s), 6.83 (,H, d, , . 8., Hz), 7 »'(,«' 
4 I ■ tl Hz), 7.20-7.27 dH, ■), 7.37-7.42 (IH, »), 7.47 (,H. 1 , = 75 
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Hz), 7.59 (4H, s), 7.62-7.68 (2H, m)„ 
5 7 9 

N- [3' - (3, 4, 8, 9-t h 7 1 F D -4, 4, 8, 8-f h 7 JV7 D [2, 3-h] V * / U >- 

i -r )V> [i . i ' -e 7 x - ;w -4-r ; w a t ^ f 

5 3rSS (0.5mL) C*#T&zkBt& (0. 14 mL 1.5mmol) ^ITU, 1.5 p# 

P»l.fe.m«tv 3- -(3, 4 V 8, 9-7^ K^fc F n-4, 4, 8,8-7" h 

7 a [2, 3-h] y *j u >-i--r ;w [i, r-t'7x-;w-4-7 ^ >- jy^mm 

(279 rag, 0.500mmol) ^cfcOT^tf- h U >7A (75 mg, l.lmmol) (0.5mL) 

**k:«tu mur 1.5 ^»l,/c 0 ^mTKm^hu^A aig, 37mmoo 
xmm^m (147 mg, $m m) ^ntc* 

197-199 *C 0 

15 'H NMR (CDCl,) (5 1.27 (6H, s), 1.29 (6H, s), 2.32 (2H, s), 3.69 (2H, s), 6.84 
OH, d, J = 8. 4 Hz), 7.13 (1H, d, J = 8. 7 Hz), 7.20 (1H, d, J = 8. 4 Hz), 7.38-7.69 
(8H, m), 8.38 (0. 55H, d, J = 1. 8 Hz), 8. 73 (0.45H, d, J = 11.1 Hz) e 
$mW 5 8 0 

3'-(6-t P P ^->-4, 4, 8, 8-fh7^ ^JV-Z, 4,8,9-fh7kHP7D [2, 3-h] <i 

mnw46 ltmmojjmz^r) i-(3~7*nt7x-;w-3 I 4 > 8 J 9-Th7bh'D 

-4,4,8, 8-7=- h 7 * ^;i>-6- 7 O [2, 3-h] ^ 7 * / U / -;|/;|3 J; 4- (4, 4, 5, 5-x 
h:? 7^-1, 3, 2-v^i7-^D^>-2-^;W^m« ifJI/XXrM^il 
te£rtJ?H#fco IR^ 52%„ 
25 Hi* 214-217 "C (SlXfjV-^i^H-fjW. 

'H NMR (CDC1 3 ) 6 1.21 (6H, s), 1.28 (6H, s), 1.41 (3H, t, J = 7.2 Hz), 2.32 
(2H, s), 3.60 (2H, s)„ 4.40 (2H, q, J = 7.2 Hz),"6.73 (1H, s), 7.38-7.54 (2H, 
m), 7.63-7.77 (2H, m), 7.68 (2H, d, J = 8.4 Hz), 8.09 (2H, d, J = 8.4 Hz). 

mmm 5 a 1 
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[3' -[3, 4, 8, 9-fh7k H D-4, 4, 8, 8-^ h [[( h >J 7)\,*U^ )V ) 

W^ t ^>]7D[ U -h]<y^ IJ >- 1 -^ W[u ._ lf:7i::JW .^ 

3, 9-7~ h7t hd7d [ 2 , 3-w -r y u >- w,» [i, i • - & x ~ ;w _ 4 _ 

« 147-149 <C (S^X^;W-A+l7-» e 

■H NMR (CDC!,) a 1.29 (6H, s), 1.31 (6H, s), 1.42 (3H, t, J - 7.2 Hz), 2 38 
(2H, s), 3.72 (2H, br s), 4.41 (2H, q, J = 7.2 Hz), 7. ,0 (1H, s), 7.42-7 48 
OH, m), 7. 50-7.57 (1H, m ), 7.67-7.76 (4H, ffl ), 8.12 (2H, d, J = 8 1 Hz) 
H»!l5 8 2 

3' -(3, 4, 8, 9-rh7k H D-4, 4, 8, 8-:r h 7 * P [2, 3-h] <y^.j >_!_ 

MM 5 7 5i WHO**** D [3' -[3, 4, 8, 9-Sr h 5 fc K D-4, 4, 8, 8-x h 9 
* WW-[[< h y 7;^D^^0^;i,fc; W ^^ 7 p [2 , 3-hH y y > 
-W;W El, r-e7*-; W - 4 -*;^>g§ x^x^^6«M:^ w 
fco JK* 75* 0 

Stj& 144-149 r (A=Hf» 0 

'H NMR (GDC1 3 )<5 1.28 (6H, s), 1.29 (6H, s), ,.42 (3H, t, J = 7. 1 Hz) 2 32 
<2H, s), 3.69 (2H, s), 4.40 (2H, q , J = 7. 1 Hz), 6.84 (1H, d, J = 8.4 Hz) 
7-20 (1H, d, J = 8.4 Hz), 7.47 (,H, dt, J = 7.6, 1.7 Hz), 7.52 (1H, td, J 
= 7.6, 0.6 Hz), 7.67-7.76 (4H, m), 8.08-8.13 (2H, m). 

mmm 5 8 3 

3' - (3, 4, 8, 9-fh 7 t F D-4, 4, 8, 8-x h y * ^Jly p [2> 3 -h] ^fy^'j >-l- 

3' - (3, 4, 8, 9-t- h 7 1 K D-4, 4, 8, 8-7- h^^7D [2, 3-hH y*y y >_,_ 
^WD.l*-H7x^]-^ M>i 1^X7^ (1.30g, 2.87 fflffi0 l) V 

(15 ML) ! m TK^bT-hU^A^ (10 mL) *Jd*, 

70 -CT 45 ^IB«»Lfc.-»SiB^*ft*»L. 1 M « (10 mL ) *®TU 
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97*) zmrco 

5 m& 286-291 t„ 

'E NMR (DMSO^-d,) <5 k 19. (6H, sh UU (6H,, s).„ 2v 2&, (2H V s), 3.; 58, (2ft s), 
6.86 (1H, d, J = 8.3 Hz), 7.24 OH, d, J = 8.3 Hz), 7.44 (1H, dt, J = 7.6, 
1.4 Hz), 7.58 (1H, t, J = 7. 6 Hz), 7.74 (1H, t, J = 1.4 Hz), 7.87-7. 88 (3H, 
i), 8.03 (2H, d, J = 8.4 Hz), 12.80-13.05 (1H, br). 

io mmm 5 8 4 

3' -(3, 4, 8, 9-fh7t H P -4, 4, 8, 8-x h 7 P [2, 3-hW V * J U >-l- 

rl)V> [i, l'-fcf 7 ai~;W-4-*;i/#^-u-$ h 

3' - (3, 4, 8, 9-t- h 7 1 F U-4, 4, 8, 8-fb7^ 5P;W 7 P [2, 3-h] -T 7 =¥■ 7 U >-l- 
-f;W[l,l'-k7x-JW-4-*M>i (213 mg, 0.501 mmol) 1-tKo 
|H 15 ^^-lH-^>VhU77-;p.T>^-7Am (92mg, 0.60mmol) <D N,N-^ 

^;i/*;P£7== K (1 mL) l-x^;i/-3-(3-v?^^;P7$7 7ptf;0^ 

KififfllJft (125 mg, 0.652 mmol) JttUX, mUT* 15 ^TOi^bfc. 
#Snfe^#/lchUx^;i/T5> (0.16 mL> 1.1 mmol) £Jn;SL 2 B# 

nfc@#^@^x^;W-^U->T»bT^b^ (89. 5 nig, « 42S) £ 
284-296 "Co 

25 'H NMR (DMS0-d 6 )<5 1.19 (6H, s), 1.21 (6H, s), 2.29 (2H, s), 3.58 (2H, s), 
6.86 (1H, d, J = 8.1 Hz), 7.24 (1H, d, J = 8.1 Hz), 7.36-7.45 (2H, m), 7.57 
(1H, t, J = 7. 7 Hz), 7.73 (1H, t, J = 1.5 Hz), 7.79 (2H, d, J = 8. 6 Hz), 7.81-7.87 
OH, m), 7.97 (2H, d, J = 8.6 Hz), 8.04 (1H, br s)„ 

g}\ mmm 5 8 5 
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*-* 5^-3' -(3, 4, 8, 9-er h 5 b H D-4, 4, 8, 8-x h7^7D [2, 3-h] -f y * 
a* 242-244. "G a4;^>.). 0 

'H NMR (CDClj) 5 1. 27 (6H, s), 1.29 (6H, s), 2.32 <2H, s), 3.05 (3H d J = 
4.8Hz), 3.69 (2fl, s), 6.15-6.25 (1H, m ), 6.84 (1H, d, J = 8.4Hz), 7 20 (1H 
d, J = 8.4 Hz), 7.46 (1H, dt, J = 7.7, 1.5 Hz), 7.47-7. 54 (1H, ffl ), 7.66- 
7.74 (4H, m), 7.83 (2H, d, J = 8. 4 Hz). 
H«l 5 8 6 

3-<3, 4, 8, 9-x h 7 h H P-3, 3, 8, 8-if h5^H-(ya fcT;^*) y p [2 3-h] 

W-^V-x-y-u^-v^yyyo® 15:2 safe (3.10 g ) 3 - 

^ftAwrryyoe* a.83g, 9.65^00 omm (6h)-m, x > o 3 

*L) »«fc*»T, Mft (1-80 mL , 33.7 m ol) ftJTFU 60 .tT 1.5 *« 
YV/p^n^ (11. 7 aL) mTU 5 

lm «EW8Lfc. **$ N,N-^^;PA75F (20 mL) fc 

**U -iWfc&U** (668«ng, 4.83miol) £J;tf 2-3- K :/□/>?> (o. 48mL) 
4.83»l)*iWL Ht 15 ttRHftftb*:. laM^fcfc**^ »i£x^ 
* c2 WffiLfc. to&fcMMftTfcfeJitfiawt^ h y fr**^^ 
««^hU^±T?ft», MIL iS^»J^>^^ D? 
f^7^ (A^>/B»x^ ,o:i m 5:1) fc« U 3-(3,4, 8, 9-fh 
7 fc P P-3, 3, 8, 8~r h 7^^-6-^D fcf P [2, 3-h] -f y y >_ W 
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n*>ntcX-X : r)mMfc (1.00 g, 2.15 mmol) (4 mL) djgfPU 

5 M 7kMfcl-hi)0&7k®m (2 mL) ttm^ SIT 15 WHHMl#l,&. R^fefi 
5M *MSJBV>T PH4.5 tU ^^hU^A^JP^ BMlfJl/T2 

(153, rag, . 41* » 

gi& 206-208 °C 0 

'HNMR(CDC1 3 ) 6 1.11 (3H, t, J = 7.5Hz), 1.25 (6H, s), 1.51 (3H, s), 1.74-1.86 
(2H, in), 1.91 (3H, s), 2.05-2.17 (2H, m), 2.83-3.04 (1H, m), 3.04 (2H, 1, 
10 J = 7.2 Hz), 3.30-3.50 (1H, m), 6.97 (1H, s), 7.60-7.72 (2H, m), 8.00 (IH, 
d, J = 7.5 Hz), 8.12 (1H, d, J = 7. 8 Hz)„ 
. mmM5 8 7 

H2-75y-l,l-y^fjH-^Vl^)-3-(3 ) 4 > 8,9-Th7th*D- 
3, 3, 8, 8-5" F 7*^Jl-6- (7°P M)\ff"#) *J D [2, 3-h] -f V^y »J >-l-^ )V)^y 
15 F 

3- (3, 4, 8, 9-5r h 7 k F P-3, 3, 8, 8-^r F 7 P< ^-6-7°P \d)V^y D [2, 3-h] -f 

y+;u>-i-rjw^ift (703 mg, i.66moi) 2-r$y-2-^^;p^ 

DA>75 K&BSiS (254 rag, 1.83 mmol) © N,N-y^?MM75 H (4 mL) 

mmz i-kHp^^-iH-^>yhury-;p-7fcin^ (280 mg, 1.83 ^00. f 

20 'JlW^ > (0. 58 mL, 4. 15 mmol) l-X5P;U-3-(3->^3^X£$ / 7° 

U)d)V)jj)V-$z?^ =i YmmM (414 mg, 2. 16 mmol) £Jp;5L, 4 nmUW 

tftis vtco mm ^ u # ^a^p^f^?^- (a^> /s^x 
25 5p;w 1:2 ©tftix^jw fcftu#6nfc»ftft^ vyp tf;ix-x;rafc 

£U ^Jgfl^fc (478 mg, JR* 57X) 
©J* 195-197 'Co 

'HNMR(CDC1 3 ) 6 1.05 (3H, t, J = 7.2Hz), 1.25 (6H, s), 1.30 (6H, s), 1.62-1.78 
(2H, m), 1.71 (6H, s), 2.17 (2H, s), 2.68 (2H, s), 2.95 (2H, t, J = 7.3 Hz), 
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5-49 (1H, brs), 6.43 (1H, br ,). 6.92 (1H, s), 6.96 (1H, s), 7.43-7.52 (2H 
. m), 7.85-7.89 (2H, m)„ 
5 8 8 

3, 4, 8, 9-x b7 k H D-B. 6-** h * ~>- 3 , 3) 8, 8-t- h ? ^*-l-7x^7 D 
C2, 3-hHv3v U>J£®?J& 

2,3-^k Hp-6, 7-5?* H^^l^X^fca-^JI^l-ya^^J/Ovf- 
(220Mg, 0. 839-oD HJ* (O.OSemL, 0. 839 minol) CO 

mm au.u-h;n> ( , mL ) «wfc*» T , in (0 . llmL , 2 . 10bboI) ft 

iTFU so trc 40 »|RH»Lfc. ©ra^ic***^ ^y^n^i 

*>/mmxrn, ion <z>* 6 :d t*u 

•HNMR (CDC1 3 ) ^ 1.25 (6fi, s), (6H , „. (2H> „. 2< fi9 (ffl< s)> , >g| 
(3H, s), 3.99 (3H, s), 7.38 (5H, s). 

2X) ^fffcc 
Btj& 155-157 "Co 

^Bommmrmmnrc^mmTom 1-^22 t^r. 



c 



WO 01/70746 

mi) 



525 



PCT/JP01/02277 




WO 01/70746 



526 



PCT/JP01/02277 




WO 01/70746 



PCT/JP01/02277 




WO 01/70746 

PCT/JP01/02277 

528 

C3E4) 




WO 01/70746 



529 



PCT/JP01/02277 




WO 01/70746 

»63 



530 



PCT/JP01/02277 




Cin:<WO O1707.4fiAi I * 



€ 



WO 01/70746 



531 



PCT/JP01/02277 




>. <WO_0170746A1J_> 




CID: <WO 0170746A1 \ > 



WO 01/70746 



PCT/JP01/02277 



533 

(»9] 





WO 01/70746 



[*1 0) 



534 



PCT/JPO 1/02277 



22 ~C ? H S 



91 -H 



92 -H 



O HBr 



O — 



95 -SO z CF 3 0 _ 

-96 -S0 2 CF 3 . o Hc , 

97 -H HC| 

107 -C»H 5 o Hc| 

136 ~Y 




***** B s X «2»» Stem B 1 



187 



o 



188 -COCB, 

' g 

189 . 

190 -C,H S 



O — 



HQ 



HQ 



o — 



191 -C^H, 0 HC| 

X) 
X) 



192 



193 



O — 



O 2HCJ 



195 



197 



198 ' 



.199 -COsCjHj 



200 



* JL W" 
N 



201 -CH 2 F 



O HCI 202 N 




203 -CHjCOjCHa 

204 -CHjCONH, 
.205 -CH 2 CO,H 

205 -CH 2 CONHCH 3 

207 -CKjCONCCH,)* 

208 -CH2CH2NK2 

209 -CHjCHjOH 

210 -CH 2 CH,F 

v 

s 

212 V 
I 



o -Ha 



o - 



O HCI 



O 



O — 



213 



N 
I 



O — 
O HCI 

o ho- 

o — 

o — 

o - — 

o - 

o . — 

O HCI 



214 -CH 3 

215 -CI 

217 -CH 3 

21 8 -CH 3 

219- -C 2 H 3 
' 220 -H 

221 -CHO 

222 -COCH 3 

223 -SO ? CH 3 

224 -COCjHj 

225 -CO,C 2 H* NH 

226 ~CH ? C0 2 C,H5 m 

227 -COWH ? NH 

228 -CONHCH 3 - m 



HCI 



HCI 



IS£^ . HCI 

NH HCI 

N CH 3 2HCI 

NH HCI 



NH - 



NH 



NH 
NH 



298 -C^ 



S HQ 



305 -CHj . Ha 



WO 01/70746 



PCT/JP01/02277 




WO 01/70746 



536 



C*l 2). 



PCT/JP01/02277 




ami r* 



113 -CH 2 N(CH 3 ) 2 -H 

114 -CH 2 N(CH3) 2 -CH 3 _ 

115 -CH 2 N*(CH 5 ) 3 r -CH 3 _ 

116 /^ S J0 - CH 2 HO 137, 



133 -fcjH, 

134 -fcjH, 



229 



231 ^: Jl 

H H 



120 



121 



122 



-CH 3 HC» 236 -CH 2 OC 2 H 4 -CH 5 H Q 

-CjH* HCI 237 -CH,OH - C H 3 - 

-COCM 3 HCI 238 - C H 2 F. 



-H 




230 -CHjNH 2 -CHg 



117 -CH^CH^ _C 2 H 5 - 

118 -CHjNfC^ -COCH, _ 

~ CH 3 2HCI 232 

"O — • - 



-CH 3 



233 ^ A NH, 



239 -CH, 



-ch 5 HO 
-CH 3 HO 



-CH 3 — 



240 -CH 2 CN _CH 3 ^ 

241 -CH^CO^H^ _CH 3 HO 

242 -CH 2 C0 2 H - C H 3 

243 -CH 2 CONHi -CH 3 - 

244 -CH 2 CONHCH 3 * ~CH 3 - 



132 -fc 3 H, . -H 



245 ^N^V 

235 -CHjOCHa -CH, u nl 

* 3 Hcl 246 -CH 3 OH 




Clt>. <WO 0170746A1 i > 



WO 01/70746 



537 



PCT/JP01/02277 




WO 01/70746 



PCT/JP01/02277 



538 



fl 1 

o 




N 



R 2 



109 



-H -H 



OCH 3 



-{CH,) S - -CHa -CH 3 -H -H 



-CH 3 -CH 3 -H . -H 

J^jJ -C 2 H 5 -C,H* -CH 3 -CHj 

-CH, -CH 3 _H -H 

f. 

-CH 3 -CH 3 • -<CH 2 )«- _ H - H 

-CH 3 -CH 3 . -(CH^- -H -H 



-CH 3 -CH 3 



-H -H 



jO 



S 



42? 



426 



435 



•JO 



-CH 3 -CH 3 -H -H 



* 36 JO " CH3 " M " CH5 " CH2 

437 JO ~ CHs ~ H -° h * -ch 3 

438 jQ -CO ? CH 3 - H -CH 3 -CH, . - H _H 



-H -H 



J^J) -CH ? Br -CH S -CH, -CH a 

l) -fCH,)^ : CH 3 -CH 3 ~ H -H HO 



ho 



Ha 



Ha 



-CH 3 -CH 3 -(CH 3 )<- -H - H 

-CH a -CH 3 - C2 H 5 -C,H 5 -H - H 

jQ> * " CH > -CH3 -C,H 3 -C,H 3 -H -H HCI 

-CH 3 -CHj -CjHj -CjH 5 -H -H 



Ha 



Ha 



c, D:<WO 017074SA1 I > 



WO 01/70746 



PCT/JP01/02277 



539 




<WO 0170746A1_I_> 



WO 01/70746 

PCT/JP01/02277 

540 

C3E1 6] 




WO 01/70746 



541 



PCT/JP01/02277 




WO 01/70746 

PCT/JP01/02277 

542 

cm 8] 




WO 01/70746 



543 



PCT/JP01/02277 



. 470 

471 

472 
473 

474 

475- 
498 
499 
500 





NH 2 
O 



"OH 




"NH 2 



-CH 3 



-CH a 



-H 



-CH 3 
-CH 3 
-CH 3 



R 5 



-CH 3 

-CH 3 
-CH 3 
-CH 3 

-CH 3 
-CH 3 

-C 2 H 5 



2HCI 
HCI 
2HCI 
2HCI 



© 



VO 0170746A1J_> 



WO 01/70746 



PCT/JP01/02277 



544 



CH 3 0 




H 2 H 2 ' 



476 



494 



495 



496 



497 



565 



566 



567 



569 



570 



571 




-CH 3 -CH 3 -CH*- 1 

_CH 3 -0M 3 -CH(OH)- o — 

'CONHCH3 " C(=0) - ° 

fx " 

>^yN CONH 2 -CH 3 -CH 3 .-CH(OH)- 0 

-Oy^conh 2 -ch 3 -ch 3 -c(=o>- 0 

-H ~H . -C(CH 3 ) 2 - 0 - 

-H -H -C(CH 3 )2- 0 - 

-H -H -CfCH^ 0 - 

-H -H -C(CH 3 )2- o _ 

-H -H -C(CH 3 ) 2 - 0 ' - 

-H -H -C(CH 3 ) 2 - o _ 



X) . 



x CONH 2 
566 ^C0 2 C2H S 




-H -C(CH 3 )2- 0 



t><WO ni7074fiAl I > 



WO 01/70746 



PCT/JP01/02277 



\M 21] 



545 



551 



XX, 



'CO,CH 3 





r 5 tttote K&m n t 



r 5 am 



-CH 2 CN -CH 3 HCI 5 5 g 



-CH 2 CN -CH 3 * HCJ 560 J^jJ 
•NH -CH 2 C* -CH 3 - 561 jQj 



C0 2 H- -CH 2 CN ~CH 3 HCJ 58B 



-CHjCN -CH 3 



-CHO • -CK, HQ 



-CHjCN -(^H, HCI 



-OCH 3 ~CH 3 HCI 



.N^CONH 2 -CHjCM -CH 3 HC) 



<WO 0170746A1J_> 



WO 01/70746 



546 



PCT/JP01/02277 



C^2 23 




D: <WO__0170746A1J_> 



WO 01/70746 

PCT/JPOl/02277 

547 

tmmi 

(\mmmi(D^m 10 . 0 mg 

<»*■» eo.oig 

5 3. Omg 

73S.0iB«)fl««tl 0%if^^>7K«0.0 3mI (^^><hbT3. 
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thi <=DNA5^7'J^^PCRSnx*ylXT7- t£4D3 
*3-FT**fi*©*D-- >^ffofco lngCDSf QUICK-Clone™ cD 
NA (CloHteehtfc) §iS«i:U Nooi&«t«f!r (FEBS Letters 384, 97-102 
(1996) ) ^W**^*^x^5r9-«4D3«firNttI!3F|ft#jttefP« 
L,fe7°5<T— fey h : 5 ' — CCACGATAGCTGCTCAAACAAGAG— 3' (S3^J#^- : 1) 
h. 5'— ATAGAAACCCCAAGTCCAATAAAC— 3' : 2) ^2 Opmol To* 

JDU TaKaRa EX Taq (til) fcftffiLT, P CRRftftm.ICycler- (MJ 
RESERCH&) fcTfrofc (Rjfcftfr : 94tT0. 5 *HSK 5 5<CT0. 5# 
m, 7 2tt4^3 0^^) . *©PCRSft* 7 j(fn-^^ W 
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*»U ®2. 4kb ©DNAWfM-*@«bfe. ^omftZffu. DNA « 7 
-i?(STRATAGENEa)T¥*ft«, Zero Blunt PGR Cloning Kit (Invitrogen 

(2) *»BS5l^^^-©KISi 

±B (i) T*®znrc7°7x=i FWiiEcoRi tMi 

ODNAimi**EcoRI (Sfijfi) BAP 55 

SWCPGEX4T-3 C7 7*T*7tt> «-fy-*s >L&. #&nfc 

K59©*7 4#@,~fg 2 0 9 2 #|H 4T»bSn«*bSn*7 

y 3 >M^iBL2i (7tayt) tmnmmu ***$>xx 

T7-l?4D3l«Ft»St5*i| (Escherichia coli) BL21/pP 
DE4D3^#Uc. 
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t Mfim*^f7- if 4 D 3 *jMr?®*a*£ttil| 
S3&GST Gene Fusion Sys tern (7rK*/rt) §I#<Z> 
h3-;Vfc^DTffofe. Btt<Z>»7 6 kDaOtt^it h 

M**Z*3?I^5r5-1?4D3 « 1 L® 3 4mgM 

(4) ^*i?lXf7- £lVH#f|s/fl«D«£ 

(OPTI^-K Ayfc-Fti) d«m(0. 5M T 
ris-HCl (pH7. 5), 8 3mM MgCl 2> 1 7mM EGTA) 
10 nU ±m (1) T#6tlfc«Math«***X*S?X^x9-^4D 
3 (0. 0 0 3 4mg/ml) j®K*6 5/il % fi«B*>y;p 6# 

1. C 3 H] cAMPlOMtWBU 3 0 t)ICT3 O^lfflEfcbfc. 
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4D 3 ^MLfc^ta, 2 8 2 4 5 c pm(D|fct^tt£^L7co 
5 u©^li#lif©*x*yXXf7-t' I V(D|MWJT^-5DU7°^A(B 
I OMOL Re s e a f &h L a feo. r. atw ies, I-nc, 
H t\Z& V) eSttttfi«FStU P U 75 AfcfQlOOnMTJICD 
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15 A (Grade UK v7t*±SD jgi£0.5 ml t7D-f h n>7°'J-h 75?a7t> 
h (ftSEHfi^tlg) 0.5 ml £<D%m%Ll.O ml ftttrtrttft-^-TSCliilCfcO^MJE 

>; fc-i«Hifc, sh, **ra&*a*u m<&mi,it* (3000 rP m, 10 mm) , 
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(2) &u&mmz<3:%^mmKj& 

tmmEU&K Konzet t-RossIer SOfifefcTlKlfc. #:£ 400-500g OA*— 
h^litm 7 h( 0ta x;k>- 1 W0*i-3r^M»TtT, 8~i6 
«*RLfcttOAA*1.0 ml £Mft&#U 16-24 *mft£lt|fc£ttfflL*:. 

-I'fcJMfU &»«*ih»*fc*fc, »75>hUifWH (1 
n.g/kg,i.v.) (5,^a» *ft*Lfc. MttAMMi (Harvard model 
683) £T*ftHft 70 ®/*h -HMUI 2-3 ml fcSOWWMWiE 10 cmH 2 0 

*AVTmL1t. TW>il«55> (l.Omg/kg) fcj^ 
D ^ ;D ^ O.0mg/kg) (^Ttfc«) fttf^^Ux^^F*** 
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( ; x\m&^ mmm^, mit^nx^x%^m,nm^rc\mm&^mvx 
^xb&^mm^z, 

mmmmhx^x<b£^fcik7kmM*^u r 6 tR'^mmr^mmw^t^ 
z^x^x%£\,^^u>m&tcte*)itf-)m**?m#m 

4. R^OT© (i) ~ (iii) ©ViT'tl^^^-T: 

(i) (i) /\D^>gf, (2) c 1 _ 3 T;i/^i/>^^>'S, (3) -has, 

< 4 > ^7/*, (5) Aoer>-fb$nTViTfe<fcViC 1 _ 6 T;^;i/S, (6) An 
©15 ^>it^nX^Xh^C 2 . 6 T)l^r-m, (7) APy>ft^THTfe±H 
C 2 _ 6 T)V*~)\,m. (8) C 3 . 6 >/^DmjH, (9) C 6 _ 14 TU-;i/»> 

do) AD^nTHTfeinCny^+j/x, do Apy>^$n 

WI)J;W 1 . 6 7JTOtI (12)kHP^->», (13) 75 (14) 
' ^-C^^Wl^S/S, (15) */-C 6 _ 14 7U-;P75/«, (16) 
20 ^-C.^T^l/T^yS, (17) >?-c 6 _ 14 TU-;PT5VS, (18) 

W-AM-jk c^^io^-^fc;^ c 6 _ 14 7U-;w-#;i^ 

«^^eii«n§ i m^smoi^T-nw^z^rz 5 ^^tt6M?i^ 
n^;k c 6 _ 14 7U-;v-^;pA^^f;k ^^w^s^^ fi^K^ 
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;w*ajk c^T^wyj-)^ c 6 _ 14 7U-;k*;^-;k x*? 

»«nS7->^ (19) **5Jfcjr5A C^Jj^-Mm^ 

- y £ £tf C . _ x 4 7 u -;t^*-;P7 5 / ^sjajgr^ 

(20) C.^T;^-^;^-;^^ C 6 _ 14 7V-)P 
20 U^-*M^M^^ifc^y^ W yd^I(iti§7y^ 

^ (21) «*K^ewk:a*KT, «ww^*«fco«*fl(^6atfns-i 
a^ufioAfD^^« 4av » l/1 4ItW9ai (22) 

(23) C 6 _ 14 7U-;M-*^ (24) 5?-C 1 .,7*3*5/-.*^jKU^ 
(25) C._ 14 7U-;i^*at, (26)bK^/«, (27W=-y^ (28 ) 
25 (29) ^KFI, (30) C.TKJh^K^ (31) y-c, 6 

7/P**-*w HS, (32) **3/HatfeJ:OC (33) MIB (1) ~ (32) 
&IKnS2)&^U3i^UTTf5Mt>6^Si ( OT , ««a AS 

6 7;wn, c 2 _ 6 7;^-;^ c 2 _ 6 7;^n;^ c 3 . 6 y^7W 
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(ii) BufEMm*A^e,^n^M^^l^ViL5{@WbT^T%J;^M* 
b 4 fl^tt 5 & b 1 4 

(iii) £TF<E> (ia) ~ (iiia) frZMltnz 1 ££:&2®CDg|k^£;tbTV>T 
(ia) zk&JK^ 

(i ia) MfBg&gAi^ £S«;ftSWfe£& 1 L 5 fi-fctl^nw bT V>T *> 

J^cV.-TTW'/Wfc c a _,7;w=;i*fc c 2 _ 6 7;M-_;i,g, c,_.$/*n 

(iiia) iflBilSI3lA»^5a«nS«ftSS 1 5<@W LT^T*>J;V\ 

□7W-^M-;k 0^,7;^^-*^-^ c 6 _ 14 7U-;k-# 
;i/fc;k c 7 . 16 77W-*M-jK c 6 . 14 7U-;Wv-*^- 
;k c 7 . 16 77^m^->-*m-;k ^sus^^fcssdm^ asw? 

*;ivt*>r;k c 6 _ 14 TU-;p-7j;p/\^^;k «*sc^^fcas*R^ sin 

;i/-^*;^-;k C^.T^n*^-^*;^-^ c 6 _ 14 tu-;p-^ 
*;fr;n?-;k c T . lt 77jl4;p-^AK-;i/, c 6 _ 14 7U--;kt-=^>- 
?^f#;kfc;k c 7 _ 16 T^;^;^+v-^*^^-;k j&ftiB^fcsg 

•T^5Sfc«6Mmmm^7j;^-;k ^*;wtt-r;k ty-c^y^ 
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R^^R'm^T© (i) ~ (iii) ©v^ftl***f : 

(i) 7jC0^-?, 

(ii) menuKAtt^gsHnsKis^ x 5 «*n**i*i,Tw;fe 

±^ Ci _ 6 t^*^ c 2 _ 6 x;i^-,i^ c 2 _ 6 t;^-;^ c 3 6 ^d 
c 7 - 16 77W^^-a;^k Migfmicgi^ ****** 
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(■ • &*ns 1 3 i©Afnif^tt§ 5 stciz 6 mumm^x )vn^ 

;k*-;k c^.yji^jvxjvy -i -;k c 6 _ 14 tu-;px;u^^ -;k TJk? 
5 ^y, x;m>, c^x^^Tjk^-jk c 6 _ 14 jy-jkt^>x;k^ 

jikftlSTv-Jk* ; 

R'tR'mmr^mm^tmz, c^x^k c 6 _ 14 tu-;k c 7 

i os^#«*m*^£^«n3gj^£ i iz^L 3m^n^nmvT^xh 
r 4 ^ (i) Tkmrn?, go ~>x/a, 
C> cfc^c a _ 6 7;WkS, c 2 _ 6 7;^-;ps, c 2 _ 6 x;i,*-;k*, c 3 _ 6 ^n 

(iv) tufBg^SA»e>S^n§gm*^l^^L5f@#LTViTt)J;V\ * 

20 7;k*^-#;k^-;k c^x;^^-*;^-^ c 6 _ 14 xu-;i/-#;i/ 
fc;k C 7 _ 16 x^;k*^-#;i,#-;k c 6 _ 14 xu-;kt^>-#;ktf-;k 

jR*;i/jj?n;k ^/-c^gX^^-^i/A^-f ;k v-c^xjk^k-;^ 

**»*;p/t*<;k c : _ 6 x;M^-3^#;ktf~;k c 3 . 8 ^D7;^- 
C'-.'j c 7 _ 16 r^;k^;p-^«;k#-;k c 6 _ 14 xu-;kt*->-^;*- 
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^' **** C -.''*3+S'^*7-f = *, C.. 14 T«J-**+^*7^ 
C.-.T*3+J,xjw c ^ AD tc.. 14r ,j_^^ XJMc ^ 

(v) s-or" 

c 1 ..r**j« > c,..r*4r=Mt. c,_.r**=A*. c 3 _ t ->^D7 A 

<MH*ttA*» saansasas i *»» b 5 «r i/wr * * » **» 
*. ***** c 1 _.r***-*^ =Jk c 3 .j,»dt* 

**-***=*. C,.,^^.,^, C.. 14 7U-*-*** = 

«**™>s**n* ism, 8gBA WI(fMtt45 s stcmmmm 
c.. 14 ro-*-**ytK*. huto-aum** mm, 
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| fc;k c 7 _ 16 77^^-^*;i/#-;k c 6 _ 14 7U-;i/^->-^« 

z> i u v> b 3 flCAfnifs^irrs 5 6 ftfc*^** ;w^-f ;k 
^J-c^y^vx^yr^)^ ^-c^ 6 7)^)vx^y 7 ^ ;k c 6 

io .i.^-;k c 1 . 6 mM;i/7^-jk c,. 14 7'J-;^;P7^r;k 

R S ^T© (i) ~ (v) CDViTn^S^f : 

©is (1) *mm^ 

( i i ) MfB«^s s m un&m&m s 1 & v> b 5 fi^n-^nw b t t> 

•fc^CLeTMAi, C 2 _ 6 7)\,tr-)Vm. C 2 _ 6 7)P*~)m. C 3 _ 6 ^p 

W ^ c 3 _ 6 ^^D7.;^-;^ c a _ 14 7u^^assfcttc T _ la 7^ 

20 (iii) ME*iyiA»^6a«ns«iftS$l^:VM,5flWbTViTfe<kK * 

;i^;k #;k<m-x #;w\^;k c x . 6 r^+^-*^#=^, c 3 _ 6 ^p 
7;i^-#;k£-;k c^.y^a+s/-*^^, c 6 _ 14 7U-;k-#;i, 
#-;k C 7 _ ie 77m-*^#-;k C 6 _ 14 7'J-JWy-M^;k 
c 7 _ 16 7^;^;^^-7j;kfc;k iaaiK^^fcg*^ 

25 zmmm^ftzm&nz 1 &v>b 3fl©AxD*?ft#rr;a 5 &tt\*6mmm 

I*Mz;k. t ; - c ^^m-^M^jk ^-c^eT^w-*;!/ 
A^;k c 6 _ 14 7U-;p-7j;w^-f;k ***m^lc«M«C^ tmiirp 

&&zm.mm?&p>m\*nz> 1 &v>b 3^©^pm^^wi-§ 5 *^«6M 

«*S*;i^;^;k c 1 _ 6 7J^;w-5 1 ^;w#n;k c 3 . 6 ^d7M;i,- 
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c 7 , 6 77m-^M-;k c 6 _ 14 tu-;^^-^ 

tf n* i^i3 ®o at n****rr 5 5 6 jn^t» ;wt*-r 

(iv) mmmmMAmfrzmttnzmmmz i ^uiilwt^^i 

b 4fittf 5 U 1 4 AH^gi, 

(v) ADy>^; 

R^A^R^t^n (i) mrtfttt (ii> NBnxApgia 
■» 75m >iSA ^-c^t^ktsa ty-c 6 . u 7'j^ 

5^a ^-C^/l^TSA ^-C 6 _ 14 T«J-;^y^DC 4 ^L 
RWR'm* (i) *»jR^ tt (ii) WBWKA»*S«* 
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7)W~)V. 



C 



2-6 



C 



3-6 



c 



3-6 



X*t (i) (ii) K*SC^ (iii) lft*tlTV>TfeJ:t«Wf, 

(iv) MiBSm«Ap^e>3l^tl^gm*^l^^l,5^tl^nWbTViT ! b 
5 inC-.TM**, C 2 _,7)^r-m. C 2 _ 6 7;^-;^ c 3 _ 6 ^p 

c 3: _ 6 ><^ Q^^-jki,, g 6 ._ , 4 j y -jusafe a g r _ r6 7 ^ 

(v) Hufeg»A^^M«n^«^S^l^Ub5®WLT^Tfe<J:V\ 

s;k #;k#*>% #;k>w;k c^eyj^-A^-^ c 3 . 6 ^D7 
-Jk c 7 „ 16 77M;H*M-;k c 6 _ 14 7U-;kfr*^-#;k#:r;k 

fc.k'tf&^g?^ & aan5 1 ft ^ L 3 iO^fnMf^ttS 5 &tc\Z 6 M 

-^t#;k>^-r;k ^-c^eT;^^-^*^;^^ c 6 _ 14 7U-;i, 

25 «ns i u^i, 3m<D;\^a^%^-?% 5 ^^^e^^^^ )Vn ^ 

Jk ^y-C^eTjl/^kX^T^^ ^-C^^k^X^x^k 

c 6 _ 14 7U-;kx;k^T ; e-r;k c^^Wkxjk^-jk c 6 _ 14 7U-;kx 
;k*~;k c^TJWVzjiyj-jw c 6 _ 14 7U-;kx;k^^-;k x;k^ 
| c 1 _ 6 7;kp^^x;ky^-;k c 6 _ 14 7U-;k^>7;;k^ 
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n # o *7ctt i «^-m^ 2 mmofc&m. 

5. R 1 ^ (i) TO^lTrai^^fcWl, (2) 
^WW^ttW, (3) ^MLWTfeiV^lftMWrt^ 

(4) 5C-L-R*. u**?^ ^-j^mmm 

6 . R 1 WT© ( i ) ^ (iv) ©vvr*l**5RT«*H 5 WmvMto • 



1 4 



SWCgSBf, W^*OM«RF*63WS»i»^DJKTftittto 
I; 4 5 & t> L 1 4 M^^^^, 

(iii) iElilA^^^§liS^ i 5 fitlT^T% j;^ C 

(iv) a - L - R .. K ^ (a) (b) 

(c) OT© (ia) ~ (iiia) Tli^tlT^Tfe • 
(ia) *J 



J^c^r;^;^ c a _.rjwr=m c 2 _ 6 t;^-;^ c 3 ,** d 
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(iiia) mm&MAm^mifnzm®:£%i?3:^is5miiisT^T<b£\,K 
#;k^x ts)vn^)^ c^^i^-^kfcjk c 3 _ 6 $/^ 

;p-^#;kfc;k c 1 _ 6 7;un^>—^*;p#-;k c 6 _ 14 tu-;p-5p 
^tf;&;W?-;k c 7 . 16 77JW^>-?t*M-jK #3H§RWl>fc:S 

*)v-ttjvvn^)w y-c.^mih^Wik c 6 _ 14 7U 
-)v-^ti)vn^)v, imw,=?!m\z.mmwL=?-, mmm^^xmrnw^ 
zmunz i m> v 3 i©Afnifmt§ 5 sfctt 6 sffi^ss^^-* 

20 ;k c 6 _ 14 7U-;^;U7T^;k CumM^K c 6 _ 14 7U- 
;i/7ju*-;k c 1 _ 6 7;wi/x;u7^-;k c 6 _ 14 7U-;k*;k7^ -;k x 

25 R la rtt (i) Tk^f, 

6 _ , 4 7 u -mztcte^mmm^mzmmm^ mm^^zmmm^ & 
rnitnz lmztcuimo^am?* lfc^L 4m<sts s&iit 1 4M^« 
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^c^yji^m, c 2 _ e T)^-jm. c 2 _ 6 rji±-m, c 3 _ fr >* D 

(iv) OT© (ia) ~ (iiia) xmWkZtlT^Th^r =i : 

(iiia) MfBg^SA^SS^tlSS^S^l^^LSMWLT^TfeJ;^ 

**/*E<;k C 6 _ 14 tu-;p-#;pa^;k J^K*«*fcS*R^ a* 

;P-^*#;ktf-;k c^^^n^^-^^;^-^ c 6 _ 14 ru-;k-^ 
*#;i^-;k c 7 _ 16 77M;H^j^-jK c 6 . 14 7U-;Wy- 
5^#;k*-;k C 7 _ 16 7^;k^;^v-^^;k^-;k ttJMmwfcjfc 

**-3^*;k^;k ^- Cl _ 6 T;k+;p-^^^;k c 6 !_" 14 ru 
-*-^**;k>t^;k IOW«J:l«»j|fW 

&a«ns i ^v^3i©AfD^M t 5 5 *fc«6 

^ C 6 _ 14 TU-;kX;k7r^;k C^T^k^ktok C.. 14 7U- 
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5 7. R 1 ^ 



io ne\ mittsnx^xh^mmm?, mmm^mvx^x%^mm^rc 

li^-CS-O-, -CO-O- -S-CO- - (CH 2 ) k -CO- -N 
;| R lc -CO- (CH 2 ) -NR lc -S0 2 - (CH 2 ) m -, -S0 2 -NR J 
c - (CH 2 ) m - -0-CS-NR lc - (CH 2 ) m - -NR lc -CO-NR 
lc - (CH 2 ) -NR lc -CO- (CH 2 ) m -NR lc - R 1 '^ 

s. r 1 ^ (i) mtmmmAmfrzm\mzmWi&zite^v5m^n?nm 

lWfeJ:V>C 1 . l 7JI4*aS,. C t _,TJWr=*K, C 2 _ 6 7;k*-~;k*/ G 
3 . 6 y^D7Mm C 3 . 6 y^D7^-jH > C,_ 14 7U-;i**fcttC T 
20 . 16 77MJl/i, 

(ii) M&BS^SA^SM^tlSgM^l^^bSOWLTViTfeiV^^ 

25 ^c 6 _ 14 7U~;^ (ii) Huiaa«A»e>M«ti§g^a^i^^ 
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EWF© (i) ~ (viii) (D^-fm^^T : 

(i) (ii) ^i/>, (in) mmm?, m mit^nx^xh^ 
toc^rn,*)^ c 2 _ 6 T)\,f-m. c 2 . 6 T)^-)m, c 3 . 6 ^ut 

7;k^i/-#;kfc;k c^.y^u^-^j^-jw c 6 . 14 7U-^-m 

c 7 . 16 7^)i^)vt^y-t!)v^-)Vs fcrn^mizmm^ mm?&& 
zsmmm^fr zmutiz i l 3 nac^^rrs 5 6 

/w;k c 6 _ 14 7u-;p-^;pA^-f ;k mm?m\zmm^ mm? 

^*;k#-;k c.^T^n^^-^^k^-^ c 6 _ 14 7u-;p-5=-^ 
;m?-;k c^^y^WiV-^^M-jK c 6 _ 14 7U-;k^-^>>-^ 
#;kfc;k c 7 _ 16 r^;k^;k^-^v-^^;i,fc;k M*MTO^(ig^ 
^ J:5tl» SMtiS 1 L 3 oiiC-?£^rr-£ 

s^cfseA^m^^^kfc^k 5Wj;k>t^;k ^y-c^r;^^ 
-^t#;k>\^;k ^-C^.T^+^-^^A^f^ c 6 _ 14 7U-;i, 

urn* 1^1,3 mv^am^^mrz 5 e Micitst?^ ;k> w 

;k ^y-C^eT^kXJk^T^Jk v-C^eT^kX^T^^ 
Ce-i^U^kXAXT^^k C^eT^^PX^-ik C 6 _ 14 7«>-;kX 
;k*-;k c.^r^kxjk^^njk c 6 _ 14 7U-;kx;k^ -;k x;k7 
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(vni) ^-CS-O- -GO-0-- , -S-C0- v - (€H 2 > r eo-, 
-NR--CO- (CH 2 ) m -, -NR lc -S0 2 - (CH 2 ) m - % -S0 2 - 
NR 1C - (CH 2 ) m -, -0-CS-NR lc - (CH 2 ) m -, -NR lc -CO 
"NR lc - (CH 2 ) m -£7cte-NR lc -CO- (CH 2 ) m -NR lc - CiS*. 
10 ; - R le a* (ia) (iia) MfB«mSA»Smm3Sm»£ 1 

( i i i a) MfBSgIS A?¥# 5 atfft5«&g§ l^l/5fitbT^Tt)«kK 

;k c 7 . 16 77j^*5/-jjK^k M^TO^tg^M^ roue? 
20 •,=®^*«fcrwKsijgw&a«n5 1 3 eo^TumtttF&tz 5 

rt-#;kfc;k c 7 _ 16 77;W-f^M-Jk c 6 _ 14 7U-;kf*~>- 
3^-#;kfc;k c 7 _ 16 77W^->-^M-;k Ki^mtt 

-)v-tt%)vn*'<)w mm^zmizm®^ mnm^^zmmm^ 
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*. C,. 1( 7U-W*7rt-r*, C,_,7***XJ|-*x;K c 6 7y _ 

*x**-*, c,.^***^^^ c.. l4 ru-*x*7^-^ x 



10 



IS 



20 



25 



9. R lb ifi 

(1) C ,.,7***31 t = ®C,. 8 7****a, ADf>BT, ->77 t 

**f. c .-.^^*->-**fc*-C,_ 6 7***-*; m ^ ;K „ 

C...T***?*. ChTHM*?,^, C,.,7***x**- 
*7S A Wfftwtw^, «WH'*J : WMUtT*6«»ai* 1 
ft^SWO^DK****** 5 *Jttt6«Wm- Cl ,T*+** 

1 Ufio^DBfmtS 5 *fcl*6 JMMHlt-73 A X*7r 
^*-C.. 14 TU-*, ***+f-C._ M rU-*. c, .7*3*5, 
-**«_*-C.. l< T!I-*. ** W *-C,.,,r 1 j-*, tHD* 

3 ■^ WI f mts 4 «a^a-**n^;p- c 

3"J-**6»«n»«M|t#U TViTfe j. W ] , 

(2> c ,- s ->i'D7***as. 

(3) C t - 14 7U-**£C© Cli _ I4 7.J-*3!i, C,_ s 7*n*->. 75 
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757, C 1 . 6 7;i/3^y-AM-;HC 1 _ 6 7M^7$7 4 d_ 

io Cj.eT^^k *;^^>'-c 1 _ 6 t;^;k c^jm^-^iM- 

- c x _ 6 7;w, c x _ 6 # ;k>\^ c 2 _ 6 ;k 

=f- frzmttnz i 3 ^©^p^^^t-rs 4&v>l i o ji&*3g&£> 
D«.^(i)c,_ X4 7u-;i«*fctt(ii)isai§«^^fcS8*K^ 

ft; 

E#(i)«g£#, (iii) (X (iv)S, (v) SO, (vi)S0 2 > 

20 (vii)-NH-, (viii)-N (Cj_ 6 T;P+;W (ix)-N (C^ 6 7)V*Jl- 
%J],$-)V) (x)-N (C 1 _ 6 7)ln3rz/-tj)l#-)} / ) (xi)-N "(C 1 
- 6 7JWI/-XJI/*z;W (xii)-C0-0-> (xiii)-S-CO-, 

(xiv) ^- (CH 2 ) k -CO- Ci^ kttO*fcttlft^-T) T^StlSg, 

(xv) -NR f -CO- (CH 2 ) mI - R'JWc^MjtttC^.T^ 

(xv0-NR g -SO 2 - (CH 2 ) m2 - (5*<K R'JtolcjWHfcttC,.,/ 
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(xvii) -so 2 -N Rh - ( ch 2 ) m3 - (5W , R^mmmt&c^. 

(xviii) -o-CS-NR'-- (CH.) m4 - R'tt*»M«Jfctt Cl 

(nx)-NR'-CO-NR- (CH,) m5 - R'»***«fctt Cl 
******* RH^$^C r ^ WMS ,^ TOfel 

(xx)-NR--CO-CH 2 - (CH,) mS — NR m — R 
1 0. R 



0 



CO-Hal 



C5t«K Ha lttApy>«TP^ D16I 
1 1. R 1 ^ 
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0 7yMtfe^-oR 4 ' (R 4 '&7Mfy§H^ wmmzGLT^Th^mtTk 
5 mm^mmLx%^<, R^^UR^^mm^. x«^^ SfeM{t;$ 

1 2. R 1 ** 

(i) PiT© (1) ~ (23) ^531tfn*«lftSSl_3&:^b3«^rbT^Tt) 
10 .: *^C 6 . H 7'J-M : 

(1) /\oy>if, 

(2) -hPS, 

(3) C,. e 7K;H 

- - ;p - c x _ 6 7)v*)v- % >vn^ ;k mmst^&Miz&mBi^ 

(4) c 3 _ 6 5>^dt;^;i/S, 

(5) C 6 _ 14 7V-)m 

£wf, : Ey-^tt^-c 1 _ 6 7;i/WK 
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(6) APy>fWctt Cl . 6 7^^>-c 6 . M 7U-MtLT.T fe 

(8) JH&tlT^Tfe ct ^ C x _ 6 7)V* 

(9) ***** LT*T* J: V> C , _ . T ^l^;^ ^ 

do) c 6 _ 14 7U-;p^s, 

(11) tl<n^>i, 

(12) **«*tt*fcfi*R^ M«^«J:t«*««, 6aBns i a:Vi 

(14)*- CO -Ha 1 (HalttAn^>l f ^ t ) 
0 5) C ! _ 6 7)V*)\,~-fr - 

(16)c 1 _ 6 t;1/^;u-x;^-;ps, 
(i8)x;i/7 7 ; e-f;^ 
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5;-C 6 . 14 7U-M^»§ill^lSfctt2ifbT^Tt)J;- 

09)a:-NR a R b tgfc$n5i 

[R a *5j;UCR b tt^n^n(i)7Km^ (iDC^.T^/k (iii)^*^ 

m^z^t s 5 S7t« e Rmmm- c x _ 6 7;k*;k (iv) c t - 6 rjia^^ 

)Vyy^)V- 0^.^7)1^)^ (vi)^;i/At-r;p-c 1 _ 6 7;Wk (vii) 
X^y^^-C^sJJWk (viii)c 1 _ 6 7;^;p-x;i/^-;K (ix) 
C^^^n^-^M^k (x)S>- C 1 - 6 7)Vu*is-j])\,tf-)V-C 2 
_ 6 7;i/^r-;k (xi)c 6 _ 14 7U-;k (xii)M*n™^fc^ii^ mm. 

T&£ztmmjM?fr£>mifn% i ^^i3i©AfDifmt§ 5 

£WUWT*><fcV>L (xiii)AP>r>^$nT^Tfe c fcUC 1 _ 6 7;Wl/- 
#;k^-;k (xi?)C,.,7MW-C I .,7m-M«, (xv) 
C x _ 6 7)V*)VX)V7 4 -^-C,., T)V*)V- %)Vtf=L ;k (xvi) C , _ 6 7;P 

;k*~;p- c , _ 6 7m-* Jk# - ;k (xvi i) 7 ^ / - c x _ 6 7;k* 
;i/-#;kfc;k (xviii)Apywb$nTViT%>«t^c 1 _ 6 7;i/^;i/-*;p 
»-75;-C 1 . 6 7»-*JtoK- (xix)C 6 _ 14 7U-;i/-*;P 

**~;k (xx)*;p#^->-c 6 _ 14 7U-;u-*;i/#-;k (xxi)c x _ 6 7;^ 
;i/Txxx;wb$nTVixt)j;v^x^y-c 1 _ 6 7;WP-c 6 _ 14 7U- 
^-fcJM^k (xxii)AD^>HC^ ^-*v*fcttc 1 _ 6 7^3+^-*;p 

#;k#-;k Cxxiii)ft*s^anKiS*JR^ WR^iOtK^s^e 
atfn* 1 &u u 3 ioAf-Di^^ttts 6 c 1 _ 6 

~7)\s*)V-t>)V#-)V, (xxiv)C 6 _ 14 7'J-;i/-^^-*jk^-;k (xxv) 
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T^TfcJ:^C 1 . l 7K**Mt-fM (xxviii) C,.^;^-^ 
^-^^y^LT^Tt>J;^C 6 . 14 TU-;^;w^;K (xxix) M 

^OK«^*f*5*fctt6jl**ai-*^t^^ (xxx) C 2 _ 6 T 

W*5tfttt6M«i-7S;-C 1H 7m-A^ ' 
(xxxii) (^Vi^UT^T^^R^t^ WJK? 

6«tfn« 1 fc* L 3 I©^DJHf^f t§ 5^6 HHSH) 

(c.aW^^^) rsy-c,.^^-*^ (xxxiv) 
c 1 . 6 t;^w-c 1 _ 6 7MM^ (HfUfw^nx^T 
, (xxxv) ADy>fca ftwWwCi _ (Wm ^ 

(xxxvi) X*77W*fc tt (xxxvii) C 1 ..r*+^7r«-fA,« 
(20) ^-C (=0) NR c R d 7r^$tl§* 

CR-^^R-Mn^KD^K^ OOC^eT^K (Hi)***? 

K***rr* 5 * fc tt 6 C] . 6 . < w> * ji*** - c , 
*Mr f * 5 s * « 6 nit - c , _ 6 yjww )vn^ )v~ Cl . x** 

^ (x) ****K*fcaE*«^ WRWAOtMl^^M 
ttlr* L 3 fl© a? DM****?-* 5 6 7 5 / - c 1 6 7 
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25 
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(. ) < xi > ^j^^-CL^/y-^-C^.TK^ (xii) 

C 1 _ 6 7;Pn^->^#bTViTt><fciriC 6 _ 14 TU-;k (xiii) c^^;^ 

^Txx-7 : -;Ht:^nT^TfeJ;^^x^/-c 1 _ 6 7;wi/-c 6 _ 14 7ij- 
;k (xiv) M^TO^fcg^^, BSH^^it^^K^^sjins 

5 life lib 3i@©^nj^£^rt<5 4&V>b 1 0JMjE*SB[c©4fcV>Ll 

Jftat*i3feVib2fl3firbT^T*)«k^] , (xv)c 6 _ 14 TU-;p-^;w\^-r 

^-C^TJMMk (xvi) t FD+y-C^eTJ^MM (xvii) ^ 

a^^-c^t^^^t. ] , 

(21)v7/S, 

(23) ; E/-Sfcr4S?-C 1 . 6 7 ^*;p^**;wtqE-f ; 
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JUli (0 ad^>^. (2) tFD^>s> (3) T^ys, (4) 
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3^-3,3,8,8-5" K7/?;i/7D[2,3-h]-fy^y U >-l— f;U)^>XT^ F, 
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SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> Furoisoquinoline Derivatives, Their Production and Use 
<130> 2701 WOOP 
<150> JP200O-087121 
<I51> 2000-03-23 
<160> 4 
<210> 1 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> I 

ccacgatagc tgctcaaaca agag 24 
<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

atagaaaccc caagtccaat aaac 24 

<210> 3 

<211> 2435 

<212> DNA 

<213> Human. 

<222> (74)... (2092) 

<400> 3 

gaattcatct gtaaaaatca ctacatgtaa cgtaggagac aagaaaaata ttaatgacag 60 
aagatctgcg aacatgatgc acgtgaataa ttttcccttj agaaggcatt cctggatatg 120 
ttttgatgtg gacaatggca catctgcggg acggagtccc ttggatccca tgaccagccc 180 
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C ' aattCtCC a ™< W««ift caac g ac gg g ag.cot.cct 240 
«..lC.«« gac a gc gatl algacclclc tcoaaag.o, atg t cccgga aCcctcca, 300 
Igccagtga, aucacggag atgacUgat lglg ac.cca 11( g ct cagg Mtmat m 
.Cgcgaac, gtacgaaaca ac, tt g c , 8c aUaac.aa. ttgcaaga.c gagcacctag 420 
caaaaga.ca ccca.g.gca accaacca.c ca.caacaaa gccacca.aa cagaggaggc 480 

Igglgtetgg. , 548 . 
gaccc.acag accaggcact ccg.cagtga ga.ggcctcc aacaag.t.a aaagga.gct 600 
taa.cgggag ctcacccatc totctgaaa, gag.ogg.c. ggaaa.caag lgtcagaglt 66 „ 
.ata.caaac acaUc.tag ataagcaaca tgaag.ggaa aUcct.c.c caactcagaa 720 
, ggaaaaggag aaaaagaaaa gaccaa.gic tcaga.cag. ggag.caaga aaHga.gca 780 
cagdc.agt cigac.aau caagU.ccc aagg tl «gga g tl aaaac ( g aacaagaaga 840 
tgtcc.tgcc aaggaadag aagatgtgaa caaatggg g( «„„,„„ lcagaa(agc m 
agagt.gtc. ggtaaccggc ccUgac.gt lat catgcac acca, t «„c aggaacggga 960 
ULttaaaa aca.t.aaaa „cca g ,ag» tact.a.t. acata.Ca •gae.Ccg. ,020 
agacc.ac oa.gc.ga.g (ggcCatca caacaa.a.c ca.gc.goag a,g ttgtcca 1080 
«t« ac.ca, g t gc«„ tat ctacacctgc U(ggaggc[ gtglUacag ( ■ 

to goagca au.ugooa g t gc aa ,aca ,g atglagat catcclggtg , g(ccaa(ca ^ 
a<Hc,ga t c aatacaaacl ctgaactlgc cttgatgiac aalga|(cct ^ 

gaaca.ca. t.g g c (gtgg gc(ttsaatl gc|lcaggaa ^ 
gaalttgacc aaaaaa c aaa g acaato m aa g gaaaalg s(caUgaca tcgtac((gc mQ 
aacag atatg t caa aa c aca .gaatc.ac. g gc tga ,„ g aagactatgg „ gaaactaa ^ 
g aaa g.gac a a gc, cl gg ag „«„„„«, tgaUattal (ccgatagga t(caggitct isoo 
«caga a u. g g»gc a c., gtg cagatclgag caacccaMa aagcc(c(cc ag£(gtaccg 
cca gl gg acg gaccggataa lggaggagu c , tccgccaa aM!ggjacg ^ 

Ugca.ggag ataagcccca lgtgtgacM gcacaa(gc( lKgtggaaa aatMcaggt ^ 
^ct,c ala gaclatatlg tlcatcccc( clgggagaca igggcagaM tcgtccaKc ^ 
togcccag g ala «U lgg acaclllgga ggacaatcgf gaatggtaM agag£acaai 

ccc,c agag c cccc.ccg C acc t g al ga cec a g aggag mcegcm g(caaactga lm 
*aaaUcc a g ttlgaactaa cttlagagga agatgg(gag (cagacacgg aaaaegMag i92o 
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tggcagtcaa gtggaagaag acactagctg cagtgactcc aagactcttt gtactcaaga 1980 
ctcagagtct actgaaattc cccttgalga acaggttgaa gaggaggcag taggggaaga 2040 
agaggaaagc cagcctgaag cctgtgtcat agatgatcgt tctcctgaca cgtaacagtg 2100 
caaaaacttt catgcctttt ttttttttaa gtagaaaaat tgtttccaaa gtgcatgtca 2160 
catgccacaa ccacggtcac acctcactgt catctgccag gacgtttgtt gaacaaaact 2220 
gacet tgaot aeteafftMfegegtleagB* ■•frt»U&taae >-Mgtt*ttte»-M«4c6ftt8t- 2280 
tcatccgagc aaggtggaca tcttcacgaa cagcgttttt aacaagattt cagcttggta 2340 
gagctgacaa agcagataaa atctactcca aattattttc aagagagtgt gactcatcag 2400 
gcagcccaaa agtttattgg acttggggtt tctat 2435 
<210> 4 
<211> 673 
<212> PRT 
<213> Human 
<400> 4 

Met Met His Val Asn Asn Phe Pro Phe Arg Arg His Ser Trp He Cys 
1 5 10 . 15 

Phe Asp Val Asp Asn Gly Thr Ser Ala Gly Arg Ser Pro Leu Asp Pro 

20 25 30 

Met Thr Ser Pro Gly Ser Gly Leu He Leu Gin Ala Asn Phe Val His 

35 40 45 

Ser Gin Arg Arg Glu Ser Phe Leu Tyr Arg Ser Asp Ser Asp Tyr Asp 

50 55 60 

Leu Ser Pro Lys Ser Met Ser Arg Asn Ser Ser He Ala Ser Asp He 
65 70 75 80 

His Gly Asp Asp Leu He Val Thr Pro Phe Ala Gin Val Leu Ala Ser 

85 90 95 

Leu Arg Thr Val Arg Asn Asn Phe Ala Ala Leu Thr Asn Leu Gin Asp 
100 105 no 
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Arg Ala Pro Ser Lys Arg Ser Pro Met Cys Asn Gin Pro Ser He Asn 

115 120 125 

Lys Ala Thr He Thr Gln'cio Ala Tyr Gin Lys Leu Ala Ser Gin Thr 

130 . 135 no 

Leu Glu Glu Leu Asp Trp Cys Leu Asp Gin Leu Glu Thr Leu Gin Thr , 
145 150 155 160 

Arg His Ser Val Ser Glu Met Ala Ser Asn Lys Phe Lys Arg Met Leu 

165 no 175 

Asn Arg Glu Leu Thr His Leu Ser Glu Met Ser Arg Ser Gly Asn Gin 

180 185 190 

Val Ser Glu Phe He Ser Asn Thr Phe Leu Asp Lys Gin His Glu Val 

195 200 205 

Glu He Pro Ser Pro Thr Gin Lys Glu Lys Glu Lys Lys Lys Arg Pro 

210 215 220 

Met Ser Gin He Ser Gly Val Lys Lys Leu Met His Ser Ser Ser Leu 
225 • 230 235 240 

Thr Asn Ser Ser He Pro Arg Phe Gly Val Lys Thr Glu Gin Glu Asp 

245 250 ' 255 

Val Leu Ala Lys Glu Leu Glu Asp Val Asn Lys Trp Gly Leu His Val 

260 265 270 

Phe Arg He Ala Glu Leu Ser Gly Asn Arg Pro Leu Thr Val He Met 

275 280 285 

His Thr He Phe Gin Glu Arg Asp Leu Leu Lys Thr Phe Lys He Pro 

290 295 300 

Val Asp Thr Leu He Thr Tyr Leu Met Thr Leu Glu Asp His Tyr His 

305 310 oic 

aiw 315 320 

Ala Asp Val Ala Tyr His Asn Asn He His Ala Ala Asp Val Val Gin 
325 330 33 5 
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Ser Thr His Val Leu Leu Ser Thr Pro Ala Leu Glu Ala Val Phe. Thr 

340 345 350 

Asp Leu Glu He Leu Ala Ala He Phe Ala Ser Ala He His Asp Val 

355 360 365 

Asp His Pro Gly Val Ser Asn Gin Phe Leu He Asn Thr Asn Ser Glu 

.370 375 380 

Leu Ala Leu Met Tyr Asn Asp Ser Ser Val Leu Glu Asn His His Leu 
385 390 395 400 

Ala Val Gly Phe Lys Leu Leu Gin Glu Glu Asn Cys Asp He Phe Gin 

405 410 415 

Asn Leu Thr Lys Lys Gin Arg Gin Ser Leu Arg Lys Met Val He Asp 

420 425 430 

He Val Leu Ala Thr Asp Met Ser Lys His Met Asn Leu Leu Ala Asp 

435 440 445 

Leu Lys Thr Met Val Glu Thr Lys Lys Val Thr Ser Ser Gly Val Leu 

450 455 460 

Leu Leu Asp Asn Tyr Ser Asp Arg He Gin Val Leu Gin Asn Met Val 
465 470 475 . 480 

His Cys Ala Asp Leu Ser Asn Pro Thr Lys Pro Leu Gin Leu Tyr Arg 

485 490 495 

Gin Trp Thr Asp Arg He Met Glu Glu Phe Phe Arg Gin Gly Asp Arg 

500 505 510 

Glu Arg Glu Arg Gly Met Glu He Ser Pro Met Cys Asp Lys His Asn 

515 520 525 

Ala Ser Val Glu Lys Ser Gin Val Gly Phe He Asp Tyr He Val His 

530 535 540 

Pro Leu Trp Glu Thr Trp Ala Asp Leu Val His Pro Asp Ala Gin Asp 
545 550 555 560 
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He Leu Asp Thr Leu Gin Asp Asn Arg Glu Trp Tyr Gin Ser Thr He 

565 570 575 

Pro Gin Ser Pro Ser Pro Ala Pro Asp Asp Pro Glu Glu Gly Arg Gin 
580 585 59Q 

Gly Gin Thr Glu Lys Phe Gin Phe Glu Leu Thr Leu Glu Glu Asp Gly 
595 • 600 6Q5 

Glu Ser Asp Thr Glu Lys Asp Ser Gly Ser Gin Yal Glu Glu Asp Thr 

610 615 620 

Ser Cys Ser Asp Ser Lys Thr Leu Cys Thr Gin Asp Ser Glu Ser Thr 
625 630 635 640 

Glu He Pro Leu Asp Glu Gin Val Glu Glu Glu Ala Val Gly Glu Glu 

645 650 655 

Glu Glu Ser Gin Pro Glu Ala Cys Val He Asp Asp Arg Ser Pro Asp 
660 665 670 

Thr 
673 
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